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ANALYTICAL MECHANICS. 
A Treatise on Analytical Statics. 

Examples. Vol. II. 

LL.D., M.A., F.R.S. 

Press, 1892.) 

t fee volume finishes Dr. Routh’s work on the subject 
of analytical statics, the first volume of which 
was reviewed in NATURE, June 16, 1892. It contains, in 
three long Sections or Books, the subjects of Attraction, 
Bending of Rods, and Astatics, left over from Vol. I. 

In Attractiona start is made with the Newtonian Law, 
and the Gravitation Constant is introduced. 

The experimental redetermination of the numerical 
value of the Gravitation Constant is engaging the attention 
of Mr. Poynting (who has just been awarded the Adams 
Prize for his Essay on this subject) and of Mr. C. V. Boys. 
But we cannot hope to obtain, with the greatest refine- 
ments, an accuracy of determination within limits of error 
of less than one per cent.; the Astronomical Unit of 
Mass, defined in § 3, would be subject to the same limits 
of error, which are far beyond what is permissible in 
careful measurements with the Balance. 

The only reason for the introduction of the Astrono- 
mical Unit of Mass is to save the trouble of writing down 
k, the Gravitation Constant, in our equations; but we 
agree with Prof. Minchin, in his Analytical Statics, in 
thinking that it tends to clearness if we take the trouble 
to write £ in its proper place, so as always to measure 7 
in such well-determined units as the gramme or kilo- 
gramme. 

Nowadays the theorems of Attraction receive their 
most appropriate interpretation, analytical and experi- 
mental, from the subject of Electrostatics ; the theorems 
on the Potential of Laplace, Poisson, and Gauss, on 
Tubes of Force, Green’s Theorem, Inversion, Laplace’s 
Functions, and on the Attraction of Ellipsoids of 
Chasles, all present themselves as fundamental in the 
Electrostatical chapters of Maxwell’s ‘‘ Electricity and 
Magnetism ;” insomuch that Maxwell ventured to present 
a demonstration of some of the most abstruse analytical 
results of Laplace’s Functions, founded on physical 
principles of Electrostatics, and thereby excite the ire 
of certain mathematicians of the purest proclivities. 

For instance, the complicated theorems on Centrobaric 
Bodies, discussed in §3 111, 116, become self-evident 
when interpreted as the analogues of the electricity 
induced on an uninsulated closed surface by an electrical 
point in the interior. The external electrical effect being 
zero, the potential of the induced electricity is equal and 
opposite to that of the point, and therefore the surface 
has an electrical coating which is centrobaric, the function 
which represents the superficial density being Green’s 
Function for the surface and the point. 

If the dielectric in the interior is stratified, an elec- 
trical concentration is distributed throughout the space, 
and thus the analogue of the centrobaric body is 
obtained ; but incidentally the electric analogy shows 
that the strata of equal density in the centrobaric body 
are each separately centrobaric, so that the centrobaric 


NO. 1252, VOL. 48] 


With numerous 
By Edward John Routh, Sc.D., 
(Cambridge: at the University 


NATURE 





6c9 


body is built up of centrobaric shells. The sphere is the 
homogeneous centrobaric body,as Newton showed in the 
“Principia”; and an application of Sir W. Thomson’s 
powerful geometrical method of electrical inversion 
deduced the fact that a solid sphere whose 
density varies inversely as the fifth power of the 
distance from an external point O’ is centrobaric with 
respect to the interior inverse point O. So also for a 
spherical shell, either this or composed of a series of con- 
centric strata ; and this by inversion leads to the theorem 
that a shell bounded by two excentric spheres of which 
the limiting points are O and O’ is centrobaric if the 
density at any point P init is 
OP759(OP/O'P/) 

The discovery of Green’s function for a given surface, 
or rather the discovery of surfaces for which Green’s 
function can beassigned, is one of the most difficult and 
baffling of modern analysis ; and it has so far only been 
effected for some few simple cases. 

The British Association met recently at Notting- 
ham, the birthplace of George Green in 1793. There 
must be people still -living there who remember him, 
and could supply now, before it is too late, some 
interesting details of the causes which led to the 
development of his wonderful mathematical genius, at 
a time too when little encouragement was vouchsafed 
to such abnormal proclivities. In France a statue would 
long ago have arisen in his honour; but at least an in- 
teresting paper on the subject of Green’s life could be 
communicated to Section A. 

The theorems of Chasles and Maclaurin on the attrac- 
tion of homceoids and focaloids are fully discussed in 
§182 ; the homeceoids receive ample illustration in 
electrical phenomena ; but Maclaurin’s theorem on the 
attraction of confocal homogeneous solid ellipsoids is 
rendered more convincing by supposing the smaller 
confocal to be scooped out of the larger so as to form a 
thick focaloid, the matter which is scooped out being 
condensed homogeneously with the rest of the substance. 
The effect of this operation is to leave unaltered the ex- 
ternal potential, and the original matter may thus ulti- 
mately be condensed into a thin focaloid, in which the 
thickness is inversely proportional to the perpendicular 
on the tangent plane; and this focaloid will have the 
same external equipotential surfaces as the solid 
ellipsoid. 

Part ii., on the Bending of Rods, does not assume any 
new experimental knowledge beyond that of the pro- 
portionality of the curvature to the bending moment, an 
assumption which we know from Prof. Karl Pearson’s 
“ History of Elasticity ” to be only a first rough approxi- 
mation to the truth. 

The analytical consequences of the hypothesis are, 
however, very elegant and instructive, and Dr. Routh 
has brought together an interesting collection ot 
illustrative examples. 

He does not, however, develop the elliptic function 
solution of the plane Elastica or associated Lintearia, 
curves which can now be drawn with great accuracy and 
rapidity by Mr. C. V. Boys’s scale. He also restricts 
himself to the uniform helix in the tortuous Elastica ; 
but the student who wishes to pursue this branch of the 
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subject to its fullest development must consult vol. ii. of 
Mr. Love's “ Elasticity,” which has recently appeared. 
Kirchoff’s Kinetic Analogue between this Elastica 
and the motion of a Top, makes the same analysis serve 
for both; thus, as pseudo-elliptic solutions, we may 
mention that tortuous Elasticas are given by :— 


(in) r2etivtee) = If? — ge(4 — gela% Vr? +H 2c) (1 - 4c)a%t 
+ hi(t — 4c)aa/{he(t -— 2c)a*- rr ; 
(ii.) 73.34 ¥tPs) = fr? 4 (1 —c) (2 — 3c)a"} ./ {2 — (2¢ — 3c*)a*} 
+2(2 - 3c) /{-74-(1—c) (0 — 3c)a*7? + (1 — ¢)*(20 — 3c*)a%} ; 


the related Elliptic Integrals of the third kind. 

Here a determines the scale of the figure, and ¢ is an 
arbitrary parameter, upon which # depends; and it is 
curious that in case (ii.) the value c = 4 makes / vanish, 
and then @, = ,/(— 3). 

Other interesting applications of the Theory of the 
Bending of Rods, requiring Bessel Functions, are the 
investigations of the greatest height consistent with 
stability to which a vertical wire or mast can be carried, 
or to which a tree can grow, without drooping over 





engineering and industrial developments, many of them 
entirely new, and much of the matter in previous editions 
has been revised. “‘ Molesworth” treats with nearly ail 
the various branches of engineering, and so extensively 
has this been carried out that it is impossible to notice 
but slightly its contents ; besides the many purely tech- 
nical formule there is to be found a collection of most 
useful tables applying generally to engineering. There 
are, however, a few mistakes in the mass of matter 
brought together in this book, and in some instances 


: 2 | § i Z 
corresponding to parameters o, + $0, and , + 30, of statements are made which would have been better 


omitted. 

On page 254 we read that Vickers’ straight steel axles 
should have an ultimate tensile strength of not more than 
23 tons per square inch, and that this test can only be 
made by destroying the tested axle. Crank axles should 
also have a maximum tensile strength of 23 tons. There 
is either a typographical error or gross mistake in this 
statement. Had the maximum limit been given 33 tons 
it would have been nearer the mark ; 23 tons is absurd. 


| Probably the best tensile tests for steel axles would be 


under its own weight; we can thus supply the analysis | : : 
| over a length of threeinches, and 40 per cent. contraction 


required in the old German proverb, quoted by Goethe, 
‘* Es ist dafiir gesorgt, dass die Baiime nicht in den 
Himmel wachsen.” 

The third part, on Astatics, is intimately bound up 
with the distribution in space of Poinsot’s central axis 
for a system of forces; or with Sir Robert Ball’s in- 
vestigation on Screws. A great analogy exists with the 
analysis required in the distribution of principal axes in 
space. A problem which might well find a place here is, 
“The moment of inertia of a body of mass M about any 
generating line of the hyberloloid of one sheet 

x“ Po ms 2° an 


2 - : I, 
7 + & 7? 2 


a? + & 
confocal with the ellipsoid of gyration 


J eho Gas 
a~ 6: * 


. 


is constant, and equal to 
M(a? + 4? + c? + 2u).” 

Dr. Routh has now completed his work on “ Analytical 
Statics,’ and the two volumes form an indispensable 
addition to the library of the mathematical student. 

A. G. GREENHILL, 





MOLESWORTA’S POCKET-ZLOOK. 


Pocket-Book of Useful Formule and Memoranda for 
Civil and Mechanical Engineers. By Sir Guilford L. 
Molesworth, K.C.I.E., M.inst.C.E., and Robert 
Bridges Molesworth, M.A., Assoc.M.Inst.C.E. 23rd 
edition. (London: E. and F. N. Spon, 1893.) 

cry all the many books published for the assistance of 
~ engineers generally there is none so well known 

to the profession as “‘ Molesworth.” This pocket-book 

is to be found in the possession of every engineer, and 
rightly so, because it is certainly the most useful and 
accurate of the many to be obtained. 

Any work which has reached the 23rd edition requires 
no praise to verify its position. This edition is said to 
contain new and important information on recent 
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30 tons per square inch, 25 per cent. extension measured 


of area at point of fracture. The author omits to state 
that straight axles are tested under the tup, and that it is 
this test which destroys them. It is usual to take the 
tensile sample from this axle. Again, in the tests for steel 
tyres given on page 255, we notice that a tensile strength 
of 47 tons is required, but no extension or contraction of 
area is specified. This is all very well, but tyres have 
been known to stand the tup test and give the proper 
tonnage in the tensile test, still the extension has only 
been 5 to 8 per cent. on three inches, when 16 per cent. 
is the lowest limit safety demands. 

On p. 410, under the head of workshop recipes, there 
are several mixtures given for case-hardening of wrought 
iron. The first recipe is used by a few people, but the 
majority use ordinary charcoal mixed with about 2 per 
cent. of soda ash. ‘This gives a very uniform and close- 
grained casing. The author gives no,time-allowance for 
the articles to remain in the furnace ; this is all-important, 
because the time governs the depth ofthe casing. Further 
on, at p. 418, we find some recipes to prevent the in- 
crustation of boilers. One cannot help being amused to 
discover in “ Molesworth” of 1893 that potatoes, ,);th 
the weight of water in the boiler, when put in prevent 
adherence of scale. Twelve remedies are given, but the 
only one a man having any regard for his boiler would 
use is that of frequent blowing off. 

When dealing with the question of the proportions of 
locomotive boilers on p. 453, the statement is made that— 
(1) no fixed rule can be established as to the best relative 
proportions of grate, fire-box, and tube surfaces. (2) 
Length of tube does not affect economic result. (3) 
Diameter of tube is a matter of indifference. 

These conclusions are, to say the least of it, very dog- 
matical. Given the class of fuel to be consumed and the 
work to be done, then the question of the design of 
boiler is not very difficult, and the general practice in 
this respect may be said to be uniform. This practice is 
certainly approaching a fixedrule. Given the conditions, 
the design, or we should say the proportions, becomes 
an easy matter to designers worthy of the name. 
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We leave our readers to form their own opinions upon 
conclusions Nos. 2 and 3. It is a pity they are to 
be found in “ Molesworth,” because they may lead students 
and others to form the opinion that these most important 
details are matters of no consequence. The compound 
locomotive naturally is included in the new matter added 
to this edition, and being of great interest to all connected 
with railways, we expected to find the subject thoroughly 
up to date. In this we are disappointed ; two-thirds of 
a page is considered ample space to discuss this im- 
portant question, the other third being taken up with a 
few lines on American locomotive practice! American 
locomotive engineers do not consider the two-cylinder 
arrangement for compounding ‘‘ most suitable,” nor does 
Mr. F. W. Webb, the able locomotive superintendent of 
the L. and N.W. Railway. Surely these two subjects are 
worthy of more space and better treatment. 

On p. 466 we notice a formula having reference to 
the blast pipe of locomotive engines, applying in par- 
ticular to the exhaustive power of the pipe, as the efficiency 
of a blast pipe seems to depend more on its vertical 
position in the smoke-box than on anything else. This 
fact might have been noted with advantage. 

The rule given on p. 499 for the safe load on locomotive 
springs, by Mr. D. K. Clark, is found to be rather exces- 
sive ; the constant 11°3 can be increased with advantage 
to 15, the result thus obtained being the actual load to 
be carried. Notwithstanding these few weaknesses, 
Molesworth’s Pocket-Book is,without doubt, incomparably 
the best of its kind ; and so accustomed have engineers, 
and particularly draughtsmen, become to the continual 
use of this valuable book that most of them would be now 
really lost without it. 

This book is clearly and well printed, nicely got up, 
and is a credit to all concerned in its publication. 





THE AMERICAN CATALOGUE OF MEDICAL 
LITERATURE, 


Index Catalogue of the Library of the Surgeon-General’s 
Office U.S. Army. Vol. xii. (Reger—Shuttleworth), 
pp. 1004, 1892, and vol. xiii. (Sialogogues—Sutugin), 
pp. 1005. Imp. 8vo. Washington, (Government 
Printing Office, 1893.) 

T is a great pleasure to all who are interested in 
any form of library or literature to observe how 
punctually, year by year, these magnificent volumes 
appear, and show in a very practical way how American 
enterprise can deal with old-world questions of gathering 
together and keeping up a collection of books that is 
superior in its own departmént to any other, and which 
has been got together in little more than thirty years. 

What is framed as an Index Catalogue of the Library of 

the Surgeon-General’s Office at Washington constitutes 

in effect a dictionary of all medical and surgical litera- 
ture, ancient and modern, with very few /acun@,; the 

entries under authors’ headings have now reached 240,007, 

and under subject-headings 539,927; and the attempt 

which at first sight may well have seemed too ambitious 

—viz. to catalogue under subject-headings all the signed 

articles which touch on medicine which exist in the 

periodical publications of all languages, as well as to cross- 
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catalogue ail medical books and pamphlets of the world 
under both author and subject-headings—has turned out 
perfectly successful. In the first eleven volumes there 
were mentioned 3,929 periodical publications which were 
thus treated ; in the two more volumes which are before 
us there are 341 additions, and though some of the older 
ones may have died out, yet the labour remaining is ob- 
viously no light one. Thethirteenth volume brings us within 
sight of the end, and it is probable that two years more 
may finish the first edition of the catalogue ; yet it cannot 
but be that some provision, by supplement or otherwise, 
must be made for the literature which during fifteen years 
has been accumulating under the headings of the earlier 
volumes, and some arrangement must be made for the 
literature of the future. From the monthly issues of the 
Index Medicus,which is a catalogue issued by Mr. Billings, 
on similar lines, of purely contemporary medical literature, 
we may estimate that the sum total of titles of additions 
to the world's medical literature would amount to about 
one such volume as the present every three years, which 
leaves us no doubt that the successors to Mr. Billings, the 
present librarian, will have occasion for all the indomitable 
activity and accuracy he has shown. In the twelfth 
volume, considerable use in various quarters has enabled 
us to. find only one trifling misprint of a well-known 
physician’s initials (xii. 449), but accuracy in such details 
is indispensable when we have to do with 136 authors of 
the name of Richter, 227 of the name of Smith, and 240 
of the name of Schmidt. The student may be over- 
whelmed at first by the 39 imperial 8vo. pages that are 
required for a closely-printed catalogue of the titles 
of the literature of scarlet fever, but he will find that 46 
pages are needed for rheumatism, 63 for small-pox, and 
102 for surgery. Under these large headings the sub- 
indexing is excellent. The great importance of such a 
classification under subject-headings should never be lost 
sight of in a catalogue which deals mainly with matters 
of observation and natural science, for, ina large majority 
of cases, the importance of the record depends more on 
the observation than on the observer, and the student for 
whom all these volumes are such an invaluable help tc 
knowledge is much more likely to be wishing to pursue 
an inquiry on a particular subject, regardless of those 
who wrote on it, than to trace out the works of a parti- 
cular author regardless of what he wrote upon. However, 
Mr. Billings is extremely liberal to him, and gives him 
an excellent chance of doing both, of seeing all the vast 
mass of signed periodical literature as well as the books 
written on the particular subject, and also of seeing a list 
of all that each author has written with the exception of 
the articles in periodical literature that he has not re- 
published, and he will find that many authors have 
republished in pamphlet form all that is worth reading. 
The task of classification under subject-headings of all 
literature, both periodical and other, has been felt too 
enormous for any first-rate general library, and, so far as 
we know, has only been attempted by the Germans over 
comparatively small branches of knowledge, e.g. Carus 
and Engelmann’s Verzeichniss der Scriften iiber Zoologie 
welche in der periodische Werken enthalten. The Royal 
Society’s ‘‘ Catalogue of the Scientific Papers contained 
in the Scientific Periodicals” (8 vols. 4to) contained only 
a list under authors’ headings of the publications between 
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| 
1800 and 1873, and did not attempt to deal with any 
subject-headings, or any of the past history of the sub- 
jects as Mr. Billings has done in his rich and varied Index 
Catalogue of very nearly all the Medical Literature 
printed between the fifteenth century and the present 
day. A. T. MYERS. 


OUR BOOK SHELF. 


Lehrbuch der Botanik nach dem gegenwartigen Stand 
der Wissenschaft. Bearbeitet von Dr. A. B. Frank. 
Zweiter Band: Allgemeine und Specielle Morphologie. 
8vo, 431 pp. with 417 Woodcut Figures in the text, and 
an Index to Volumes I. and II. (Leipzig: Wilhelm 
Engelmann, 1893.) 


THE first volume of this work, dealing with histology» 
anatomy, and physiology, was noticed in NATURE, vol. 
xlvi. p. 610, where some facts may be found connected 
with its history, scope, and arrangement. The present 
volume is concerned with general morphology and special 
morphology, or classification. It is, on the whole, exceed- 
ingly well compiled, and, as was said of the first volume, 





it is written in the clearest and easiest style, with no 
superabundance of words, such as often render German 
text-books unnecessarily difficult to the beginner. The | 
illustrations (upwards of 400) are for the greater part 
borrowed from the works of Sachs, Gcebel, Schenk, 
Prantl, Pringsheim, Hanstein, Schimper, Strassburger, 
Hofmeister, De Bary, Tulasne, Bornet, Brefeld, Woronin, 
and other specialists, but chiefly from the first. These 
are all duly acknowledged, and, as the author states in 
his preface to the first volume, he has made the best ! 
selection he could, and he has used these familiar figures 
because he could not substitute better ones. This is, of 
course, true ; yet we put it on record to inform the student 
that he will find little that is original inthis way. General 
morphology occupies fifty-four pages, under four heads, 
namely: discrimination of forms in the vegetable king- 
dom, directions of growth, general laws of the relative 
positions of the members of the vegetable body, and 
origin of the members of the vegetable body. The re- 
mainder of the volume is devoted to special morphology, 
or systematic botany ; but the large groups are somewhat 





unequally treated, 179 pages being devoted to crypto- 
gams, as against 140 to phanerogams. Indeed, too much 
has been attempted in the space. For instance, the very 
brief diagonses of the natural orders given at the end of | 
this volume can be of little service to the beginner. Few | 
of them exceed six lines, and many of them are even 
less, consequently the characters given are often insuffi- | 
cient to include half of the genera. Generally speaking, 
they are correct as far as they go, but they are often 
not sufficiently comprehensive. We have said that 
this is an excellent book, yet here and there one stumbles 
upon statements that cause no little surprise. Thus the 
pictures of Nepenthes, Sarracenia, and Cephalotus are 
described indiscriminately as transformed terminations of 
tendril-like continuations of the leaves. Then with re- 
gard co the bibliography, the selections are by no means 
critical, and sometimes defective, especially in foreign 
literature. The indexes, of which there are three, are | 
sufficiently copious. There is an index to the woodcuts, | 
an index to the subjects, and an index to the plant-names. | 
When will authors learn that one general index is prefer- 
able to a number of classified references? In this work | 
it would have been much more convenient to have had an 
index to each volume. 


The Elements of Natural Science. 
Philosophy. By Dr. H. Wettstein. 


Part III. Natural 
(London: O. 


Newmann and Co., 1893.) 
THE German edition of this book is obligatory for all | 
the secondary schools of the canton of Zurich, which | 
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partly accounts for the fact that more than seventeen 
thousand copies have been sold. It is doubtful, however, 
whether the translation will be so widely appreciated in 
England. There are already many excellent introductions 
to science covering practically the same ground as Dr. 
Wettstein’s work. In one feature only is the book 
superior to the majority of those produced in England ; 
viz. in the abundance of illustrations. As a rule, our 


| text-books of science are very poorly off in this matter, 


whereas Ganot, and Deschanel, and the book before us, 
are brightened considerably by the insertion of numerous 
illustrations. 

When we say that in the 138 pages of the book the 
sciences of mechanics, sound, light, heat, electricity, 
and magnetism are treated, it will be at once understood 
that the descriptions are of a rather sketchy nature. In 
spite of this, however, the book will give its readers a 
good grounding in the principles of physical science. 
Though most of the text can be easily comprehended by 
the average pupil, there are portions which should hardly 
be inserted without explanation. Thus, on p. 44 we read : 
“The atmospheric pressure carries our legs and arms, for 
the condyle of the femur fits air-tight into the acetabulum 
of the pelvis, and likewise the condyle of the humerus into 
the articular cavity of the shoulder-blade.” And it is 
misleading to say : ‘‘ The complete spectrum of sunlight 


| consists of three parts—the heat spectrum, the light 


spectrum, and the chemical spectrum” (p. 71). The 
table of spectra given in the frontispiece is poor, one 
of its defects being that the solar spectrum only differs 
from the spectrum of Sirius by the addition of the three 
lines A, a, and B. With this exception, however, all the 
illustrations are very clear and accurate. 


A Short Course in the Theory of Determinants. 
G. Weld. (London: Macmillan, 1893.) 


WE have read Prof. Weld’s book with much interest, for 
though there are few, if any, novel results brought for- 
ward, he has certainly attained the goal he set before 
himself, and has developed the theory in a very simple 
manner. Some of the methods he has employed are new 
tous. The greater part of the work requires little be- 
yond an intimate acquaintance with the principles of 
algebra as given in the ordinary school text-books. To 
confine the treatment within very moderate limits, there 
is no application of determinants to analytical geometry, 
but many of the more important algebraical applications 
find a place. After treating with sufficient detail of the 
origin and notation of determinants, our author gives a 
general definition of them, and enumerates and proves 
the more useful of their properties, and then touches 
lightly upon their applications to elementary algebra, z.e. 
to matrices and Sylvester’s and Euler’s methods of 
elimination. In Chapter vi. he briefly discusses the 


By L. 


| multiplication of determinants and reciprocal determin- 


ants. The last three chapters give a brief account of 
special forms, and of linear transformation. The text 
is very clearly printed, and we have detected but few 
trivial errors. ‘There is a good store of examples, some 
of which appear to us to be rather “ stiff.” Due acknow- 


| ledgment is made in the preface to the sources from 


which results have been derived. 


A Practical Treatise on Bridge Construction. By T. 
Claxton Fidler, M.I.C.E. Second Edition, enlarged and 
revised. (London: Charles Griffin and Co., 1893.) 


THE first edition of this book was reviewed at length in 
NATURE, vol. xxxviii. p. 2. Since then the Forth Bridge 
has been completed, and great advance has been made 
in the manufacture of steel. 
The principal criticism to be added to the former review 
is that the author should add some remarks on the method 
of erecting a bridge, large or small. Asit is, the structures 
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are described as if they dropped down ready made from 
the sky into their appropriate place. 

Many superior designs could at this rate be made for 
the Forth Bridge; but then this ignores an important 
controlling element, that the bridge was to stand, not 
only when completed, but at every intermediate stage of 
the erection. 

Even the operation of hoisting or rolling into place a 
forty-foot girder is not a simple matter ; during the pro- 
cess the ordinary stresses are mostly reversed, and the 
structure runs the risk of ‘‘ cockling.” 

We find no mention of the Tower Bridge, the most 
important experiment of a drawbridge @ dascule. G. 


The Amphioxus and its Development. By Dr. B. 
Hatschek. Translated and edited by J. Tuckey. 
(London : Swan Sonnenschein and Co., 1893.) 


THIS is a translation of Dr. Hatschek’s well-known paper | 


on the subject published twelve years ago. It will no 
doubt enable those who cannot read German to follow 
Dr. Hatschek’s statements. But unless the rest of the 
translation is more accurate than that of the title, 
readers will be deceived and disappointed. This book 
is not correctly called “Amphioxus and its Develop- 
ment.” That is a salesman’s title. There is nothing in 
it about Amphioxus, except an account of the earlier 
part of the development. The important facts of the 
larval development discovered by Willey, as well as the 
adult structure, are not dealt with. The original plates 
have not been reproduced in this translation,but very small 
and often obscure reductions of them are substituted. 

z. R 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. | 


The Use of Scientific Terms. 


I aM glad that so distinguished a physicist as Dr. 
Lodge has found certain matters relating to the history cf 
physiology, which I discussed, I fear very imperfectly, in my 
Nottingham address, to be of sufficient interest to induce him 
to read and criticise it. Fully appreciating the geniality with 
which his criticisms are expressed, I will ask your permission to 
comment on one or two points in his letter, which may not be 
uninteresting to the readers of NATURE. 

One of the principal objects which I had in view in my 
address was to promote that intercommunication between the 
physical and physiological sciences which Dr. Lodge thinks so 
desirable, and I am no less sensible than he is that this solid- 
arity is much impeded by inconsistency in the employment of 
words. Your correspondent avers that whereas the language of 
Physics consists in ‘‘simple English phrases” and ‘‘ common 
words made definite by connotation,” our biological words 
are ‘‘ polysyllabic,” and our modes of expression as unlike those 
of daily life as can be contrived. We say “‘ devitalising,” for 


instance, when we mean killing, just as the chemist says ‘* desic- | 


cating ” when he means drying. 

It is difficult to express the complicated relations which exist 
between the phenomena of life without using terms which are 
themselves complicated. Thus, I venture, notwithstanding Dr. 
Lodge’s good-natured pleasantry, to think that the word 
‘‘chemiotaxis,” bad as it may be, serves better to express the 
little that we know about the “particular go” of certain pro- 
cesses than any simple English phrase we could substitute for it. 

Two words, ‘‘ life” and *‘ energy,” are specially referred to 
by Dr. Lodge as examples in illustration of the inconveniences 
which are to apt to arise from their improper use. In Physio- 
logy the word ‘‘life” is understood to mean the chemical and 
physical activities of the parts of which the organism consists 
together with their co-ordination—not the processes only, 
nor their co-ordination only, but both at the same time. Dr, 
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Lodge uses the word life without making it ‘‘ definite in con- 
notation,” but from what is said about it, it is evident that the life 
which he has in view is not made up of processes, but merely 
consists in their co-ordination or adaptation for the purposes of 
the organism ; for it is defined as the “‘ power of directing (the 
italics are mine) energy into otherwise unoccupied channels.” 
This being understood, all that Dr. Lodge says about life, and 
particularly his statement that it is of a form of energy, seems to 
me to be in accordance with the views that I endeavoured to 
set forth in my address. The only difference, therefore, that 
exists between us relates to the sense in which the word life is 
to be. used for scientific purposes. Next follow some trenchant 
observations as to the misuse of the word ‘‘energy.”’ I do not 
think that I am accused of such misuse. Nevertheless it may 
be useful to note that in referring to the sense in which J. 
Miiller and his illustrious pupil had used the term “specific 
| energy,” it was expressly stated that their use of it was in 
| a sense entirely different from that in which it is employed 
| in physical science ; and further, that the words quoted from the 
‘* Physiological Optics,” viz. *‘ energies of the nerves of special 
sense,” were written in 1886, not ‘* long ago,” as Dr. Lodge 
suggests. 

1 can assure your readers that to the best of my knowledge 
the word ‘‘ energy” is never used in the old sense by physio- 
logical writers, excepting, so to speak, between inverted commas; 
and with reference to the historical importance of Miiller’s doc- 
trine, and still more of Helmholtz’s earlier physiological writings, 
the words ‘normal activity,” or others of similar import, 
are substituted for ‘‘ specific energy,” not as necessarily meaning 
anything quantitative, but simply the mode in which the organ 
normally reacts. 

To the suggestion that ‘‘ subjective light’ should in future 
be designated by an impressive-looking word beginning with 
| Photo and ending with ¢axis, I have no objection to make, ex- 
cepting that it might turn out to be rather sesquipedalian. May 
I add, that I hope to have the opportunity of recurring to the 
subject of the vision of the totally colour-blind. 

J. BuRDON SANDERSON, 





, 


The Thieving of Antiquities. 


A RECENT case, which has occupied some space in NATURE, 
raises much larger issues than the character ot individuals, and 
issues which must be faced sooner or later. 

The present conditions of the laws and practice regarding 
antiquities is most unhappy, both in the interests of science and 
in the interests of museums. Two matters require much re- 
vision : (1) The modes of excavating ; (2) the laws regarding 
excavation and exportation. 

As to the mode of excavating it is still generally the custom 
to leave much in the hands of native overseers, and often the 
European in charge does not live on the work. Until it is 
recognised that it is unjustifiable to disturb antiquities without 
recording everything that can be observed, we shall remain in 
the state of mere plunderers, without a claim much higher than 
that ofthe treasure-hunting natives. In Egypt, hitherto, nearly 
all official excavations have been made by trusting entirely to un- 
educated and dishonest native overseers ; and while the laws 
are strict concerning Europeans working, the natives plunder 
almost at their will under one pretext or another. With suitable 
regulation it has been proved practicable to entirely excavate a 
| site without any loss or pilfering of the smallest objects by the 
natives; and such excavation, entirely under trained and 
j 
| 





educated observers, either native or foreign, should be the aim 
in all future work. 

But in the matter of the legal position it is far more difficult 
| to reach a satisfactory basis. Baldly stated the case stands 
| thus. Every country in which there is anything much worth 
| having, stringently prohibits exportation and excavation ; 
| and nearly all the growth of museums of foreign antiquities 
| is in direct defiance of the laws. Most countries are 
| engaged in thieving from others on a grand scale, by various 
underhand agencies; a form of thieving which is as much 

tolerated by public opinion as smuggling was in former days 

According to law, no antiquities of any kind can possibly leave 

Turkish or Greek territory, and nothing that is of great im- 

portance can leave Italian or Egyptian territory. Yet museums 

grow. 
The actual course of affairs is that some private agent, or 
museum official, hears of something important, and buys it up 
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in order to smuggle it for the museum in which he is interested. | again emphasises in his letter to you. With this letter cade¢ 


Sometimes museum officials go on missions to collect, or to 
excavate in accordance with the laws, while what they obtain is 
smuggled out in defiance of law. This is going on yearly, and 
will go on till some better system is established. Meanwhile 
all information concerning such discoveries has to be suppressed ; 
and the most important acquisitions of museums are a matter 
which cannot be published, or even talked about in detail, while 
official papers have to be treated as secret archives. 

In England the Government isa hindrance rather than a help 
to a better state of things, France and Germany ask other 
powers in a straightforward way for presents of antiquities by 
diplomatic channels ; and they often get what they want, as 
we did in the days of Lord Stratford de Redcliffe and Sir Henry 
Layard. But recently English diplomacy has, on the contrary, 
repeatedly thrown away what rights Englishmen might claim 
concerning antiquities, in order to gain petty advantages which 
diplomatists were capable of understanding. 

The work which has been done in Egypt by the Exploration 
Fund and myself, at least shows that such an unsatisfactory state 
of things is not unavoidable. The Egyptian laws are ad- 
ministered with more sense than such laws in other lands, and 
with a little diplomatic protection the position would be all that 
could be reasonably wished. For many years large excavations 
have been made openly, and with complete freedom, by English- 
men ; nothing has been lost, either of objects or information, 
owing to surreptitious methods ; all that has not been most 
essential for the country itself has been openly brought to assist 
study in England, and the fullest statements can be openly and 
honourably made on the subject. Meanwhile objects smuggled 
by officials have to be kept quiet, and lose whatever scientific 
value their record might have possessed. 

Until our Government sees its interests in backing up work 
for its museums by honest methods, and straightforward dealing, 
we shall continue to lose the greater part of the scientific value 
of museum acquisitions, and to have a seamy side to our ad- 
ministration which is more discreditable than those perscnal 
questions that have lately been raised. 

W. M. FLINDERS PETRIE. 

University College, London, October Io. 





The Glaciation of Brazil. 


Dr. WALLACE’s pointed reference to myself in this week’s 
NATURE induces me to send you these few lines. 

It has been said by more than one critic of my book on 
the ‘**Glacial Nightmare” that in some cases I was merely 
slaying the slain, and notably in regard to Agassiz’s views about 
the glaciation of Brazil. It has been overlooked that Agassiz’s 
experience and authority on glacial matters were unrivalled, and 
that he had written on this very question: ‘‘An old hunter 
does not take the track of a fox for that of a wolf. I aman old 
hunter of glacial tracks, and I know the footprint whenever I 
find it.” 

Again, Dr. Wallace, whose knowledge of the tropics is so pro- 


guestio, 1 know no one now who is willing to support Agassiz’s 
theory, and we may take it to be dead. Aeguiescat in pace. 

Meanwhile, however, let us do justice to those whose obser- 
vations and logic have dispelled one phase at least of the glacial 
nightmare. Dr. Wallace attributes this to his friend and cor- 
respondent, but the work had already been done, and amply 
done, by others, as I tried to show in my recent book. In it I 
have quoted largely from the admirable remarks of Prof. Orton, 
Dr. Ricketts, M. Crevaux, and last, but not least, Prof. Hartt 
himself, who as far back as 1871 had given up Agassiz’s views 
in regard to the Amazonian glacier (see American Fournal of 
Science, 3rd ser. vol. i. pp. 294-5). 

When we have got rid, however, of Agassiz and his 
Amazonian glacier, we have not got rid of all our difficulties. 
While we cannot accept the notion of tropical ice-sheets, we 
have still to explain the existence of erratic phenomena in the 
tropics, such as those described by Schomberg in Guiana, by De 
la Beche in Jamaica, by Blandford in Southern Persia, by 
Chardin in Media, by Belt in Nicaragua, and by Hartung in the 
Azores. There seems some difficulty in explaining these pheno- 
mena without invoking the former existence of local glaciers in 
parts of the tropics where they no longer exist, and also the 
occurrence of large diluvial movements there. I shouid be 
greatly indebted to Dr. Wallace, and so would others, for his 
views on.this subject. There remains another and a more critical 
difficulty which I must reserve for another letter. In conclu- 


| sion he will permit me to thank him for his very valuable and 


| and can be reduced to fine grains between the fingers. 


courteous letter. 
HENRY H. Howorru. 
30 Collingham Place, Cromwell Road, S.W. 


The Glaciation of Brazil.—Scintillation of Stars. 


A VERY cursory examination of the gneiss rocks about Rio de 
Janeiro—particularly the Corcovado—will show how the rock 
breaks up. In some places it comes off in great flakes like the 
coats of an onion, and the edges of these flakes are quite friable, 
In many 
places it is found quite crumbled up by the weather, and down 
the coast towards Santos fine grains of these rocks can be found 
in the soundings at some distance from the land. 

It is somewhat singular that observation has led me to a 
contrary opinion to M. Dufour in the scintillations. of stars 
(NATURE, October 19). My attention was first drawn to the 





| phenomenon by an old and experienced sailor, a native of the 


Western Islands, and a most clever weather prophet. I have 
constantly observed at sea that steadily-burning stars indicated 


| calm, fair weather, and the more they twinkled the worse the 


weather was likely to be. The forecast given by this variation 
in scintillating was almost invariably correct in the high lati- 


| tudes, though it failed sometimes in the tropics. 


found, had written: ‘* Professor Agassiz was thought to be | 


glacier-mad, but if we separate his theories from his facts, and 
if we carefully consider the additional facts and arguments 
adduced by Prof. Hartt, we shall be bound to conclude that how- 
ever startling, the theory of the glaciation of Brazil is supported 
by a mass of evidence which no unprejudiced man of science 
will ignore merely because it runs counter to all his pre- 
conceived opinions.”” Again he says: ‘‘ It can hardly be main- 
tained that the discoverer of glacial phenomena in our own 
country,and who has since lived in such a preeminently glaciated 
district as the Northern United States, is not a competent 
observer ; and if the whole series of phenomena here alluded to 
have been produced without the aid of ice we must lose all con- 
fidence in the method of reasoning from similar effects to similar 
causes, which is the very foundation of modern geology.” 

Lastly, Mr. James Geikie, in his second and revised edition 
of ** The Great Ice Age,” quotes Agassiz’s conclusions without 
a word of protest or warning (of. ¢z¢. 484-5). 

With these strongly expressed views before me, it was impos- 
sible to ignore the issue, and it can hardly be said I was slaying 
the slain in criticising those who believed in tropical glaciation. 

I did not then know that in his subsequent work on Dar- 
winism Dr. Wallace had, with that candour which makes his 
works so valuable to some of us, qualified and partially with- 
drawn his previous conclusions on the subject, a fact which he 
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DaviID WILSON BARKER. 
The Worcester, Greenhithe. 





The Summer of 1893. 


In his letter in NATURE of August 31, Mr. W. B. Crump 
explains how the weather of the year has influenced the times 
of the flowering of the Halifax flora; and it may be of some 
interest to offer a note on the blossoming of a few common 
plants, trees, and bushes around Worcester. 

The cardamine blossomed on April 16, herb Robert on the 
16th, the oak on May 5, the elderberry on the roth, the 
purple orchis on the 13th, and bear’s garlic on the 13th also. 

In this part of England field blossoms form an important 
factor in cottage economy. ‘The harvest of this flora begins in 
spring with the primrose, the violet, and the wild daffodil, the 
Jatter here called the Lent lily. This season the Lent lily 
blossomed in March, as did the primrose and violet. Of late 
years these flowers have acquired a commercial imporiance, and 
engage, especially the former, a multitude of pickers and 
packers, lending life and colour to lonely railway stations. 
During the season dealers station in suitable country habitats 
agents who collect the flowers gathered by the pickers, and in 


| large hampers despatch them to destinations all over the king- 


dom. This year the daffodil yielded less abundantly than usual. 

Next to these blossoms follows the cowslip crop. This, for 
the sake of the pips, which, at 1s. a peck, are in demand at 
the British wine makers, is collected largely by cotters’ children. 
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Owing to the drought the crop, greatly to the distress of poor 
folk, proved an utter failure. Happily the wealth of the 
searon’s blackberry crop atoned in some measure for the 
cowslip failure. 

The modern taste for cut flowers has given a commercial 
place also to the blossoms of the wood anemone, the marsh 
marigold, the ladies’ smock, and the yellow iris. 

The apple, pear, and plum crops were excellent. In some 
plantations the gooseberry crop, through the ravages of the 
scourge known as the red spider, was destroyed, and the bushes 
killed. 

The hop crop was good and great, the bulk being of a 
quality rarely, if ever, surpassed. As early as July 28 two 
pockets reached Worcester market ; a date, save one, the earliest 
on record. Some twenty-four years ago—I cannot put my 
hand on the exact date—a pocket was delivered in this market 
on July 26. 

On August 8 this season picking began to get general. On 
September 8, some days earlier than picking usually commences, 
many planters had finished. 

On September 19, in ordinary years, hops begin to reach the 
market. This season much before that date the public ware- 
houses were filled with newhops. The season being in advance 
of the hop requirements of the brewers, merchants did not attend 
to buy. 
loads of hops came pouring in, and not only were the public 
warehouses filled, but the floor spaces of the Shirehall, the 
Guildhall, and the Gymnasium were packed. 

The most notable feature of the year, doubtless, is the cir- 
cumstance that during the latter part of July, as well as through 
the month of August, and down to the present date, there was, 
and is, a second leafing, blooming and fruiting of fruit and 
forest trees, and blossoming of the spring and summer flora. 

In Paris the horse-chestnut trees blossomed and leafed afresh, 
as happened with many horse-chestnut trees in Cambridgeshire. 
In Kent orchards again put forth blossoms, while the ripening 
fruit of the year loaded the boughs. As far north as Manchester, 
and likewise near Wigan, the rhododendrons blossomed again. 
Throughout England many fruit trees are in second bearing. In 
the avenue of lindens in the New Road, in this city, many of 
the trees are garnished with new foliage of the exquisite vivid 
green tincture of spring; the leaves have attained full size. 
Strawberries ripe and of large size (5 inches in circumference) 
are common over a wide area of England. At Redruth, Corn- 
wall, primroses, gentians, and golden chain, and most of the 
early spring flowers are again in splendid blossom ; and there 
also fruit trees, while in full crop, are again in rich bloom. 

In the Cottenham district of Cambridgeshire a second crop of 
various kinds of fruit is being gathered. Green gooseberries 
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For ail this, waggons heavily laden with towering | 


re) 


curves occurring in physical and biological measurements, I 
have recently obtained a generalised form of the probability 
curve which fits with a great degree of accuracy such curves, 
and propose to discuss it at length shortly. Meanwhile I wish 
to point out that an asymmetrical forint binomial may be 
readily fitted to such curves, although not with the complete- 
ness of the above referred to continuous curve. Let be the 
number of events in a group, / the probability for single event, 
and g that against it; let ¢ be the horizontal space selected as 
the basis of each rectangle forming the point binomial, and let 
a be the total area. Then we have the following diagram given 
by the point system : 
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1.2 
Ther I premise that to fit this to any real curve we cannot 
(1) use the length of base (7 + 1)¢, for by trial I find this is 
never sufficiently accurately known ; (2) use the magnitude or 
position of the maximum ordinate of the observation curves, for 
the first is not accurately known, and the second is dependent 


| on knowing the exact end of the observation curve. 


have been secured during the last few days from one of the | 


gardens ; raspberries have in several places biossomed again, 
and produced finer fruit than the first crop ; while apple-trees 
also show a rich second bloom. In North Wales dog-roses, 
honeysuckle, and foxgloves are again in splendid bloom. In 
Worcestershire the midsummer flora is again in flower. Gen- 
erally the late potato crop is growing again, and great deteriora- 
tion of the tubers ensues. In Tenbury, Worcestershire, many of 
the potato tubers are flabby, as though scalded, and when boiled 
turn black and become nauseous, and the growers are wondering 
what is the matter. 

At Médoc the vintage began on August 20, a month anterior 
to the usual date. For generations such an early date has not 
been known. The Girondins say the crop is splendid ; sufficient 
casks for the crop are not procurable. 

Here, in spite, or perhaps in consequence, of the drought, 
the familiar wayside wilding,-the ladies bed straw, formed (in 
meadows put up for mowing) a great part of the crop, and, 
flinging lavish perfume around, lined every wayside hedgerow. 
The humming-bird moth, of which the bed straw is a food plant, 
was more common than ever before within my rather long ex- 
perience. At the end of August, a month before the usual time, 
the thousand of Irish harvestmen left our shores for home. 

The summer of 1818 resembled greatly that of the present 
remarkable year. 


Worcester, September. J. Ltoyp Bozwarp, 





Asymmetrical Frequency Curves. 


SOME six years ago (September 1, 1887) Dr. Venn wrote to 
you pointing out the asymmetrical character of certain frequency 
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Accordingly I proceed mot by the method suggested in Prof. 
Edgeworth’s ‘‘ Law of Error and the Elimination of Chance” 
(Phil. Mag. p. 318, April 1886), but by a method of higher 
moments. 

Reckoned from O, the distance ON to the vertical through 
the centre of gravity, G, of the system of rectangles is ¢(1 + #y). 

I now calculate the moments of the rectangles round the 
vertical, OY, and find for the 7th moment 

$ q ¢ 7 é . - . tor differentiations ‘7(f + 7)"}, 
dg” dg” dq 
where # + gis only to be put unity after differentiation, and « 
is supposed small. From the first four moments about OY, | 
find the first four moments about NG [with the following 
results :— 


M, = ac” 


Mm, = 9, L 
My = mfgac, 
Msg = ng p — g)acr, 


fy = Mfg {lt + 3(" — 2)gpjact. 

Now the centre of gravity of the observation curve is found 
at once, also its area and its first four moments by easy calcu- 
lation. Thus the position of NG, a, ua, us, and «, are given 
quantities. Taking the values of p., us, wy, givemabove, and also 
p+q=t, I have four equations to determine f, 7, ”, and ¢. 

Solving them, I have the following results : 


pf and g are roots of the guadratic ; 





5 ee eee 
pp + Gut - wy tm? 2, 
+ an 3 ) 6u.2 
4\342 — Maly t OM; 
2u,° 
a 5 
(32° — Male + Ms” 
© 2 3pte* — My) y + Zs" 
¢= s. 
*'s 


As verification note that for the normal probability curve 
32" = mw, and ps = 0. 
Thus we have 
P-pt =o, fe p= sh, and g = 4, 
n= a,and¢ =0, 
as it should be. 
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The method enables us to fit a binomial to any asymmetrical 
curve, the results being based on no single ordinates, but oa 
the moments of the whole system throughout. 

The importance of this solution is that it enables us tojdeter- 
mine # and g very approximately for any system of physical, 
biological, or sociological measurements ; 7.¢. it tells us how 
much greater is the tendency for a deviation to occur on one 
side of the mean rather than on the other. A scientific measure 
of this is clearly given by 


3 = (p - g)e; 
& 


which measures the asymmetry of the frequency curve, and tells 
us at the same time the difference of / and y. 
University College, October 17. KARL PEARSON, 


British Association Report on Thermodynamics. 


As I am now drawing up a second report for the British 
Association, on certain researches connected with thermo- 
dynamics, may I be permitted to invite the assistance and co- 
operation of all specialists in that subject ? 

It is proposed to deal with (1) the ‘‘ Boltzmann-Maxwell” 
law of distribution of energy in systems of colliding and non- 
colliding bodies ; (2) the virial equation when intermolecular 
force is taken into account, and its application to liquids and 
gases. It is desirable that the report shall be completed in 
time for the 1894 meeting of the Association. 

The compilation of reports on different branches of science is 
one Of the most important functions carried out by the British 
Association, but it is essential that every paper bearing on the 
subject of a report should be consulted in its preparation. The 
Jabour involved in wading through the enormous mass of exist- 
ing literature on any physical subject can only be appreciated by 
those who have undertaken such work, and there is a constant 
risk of overlooking important papers, which are often buried in 
the Transactions of some obscure foreign society. It sometimes 
happens, too, that such papers cannot be procured, and hence 
cannot be consulted, to the great detriment of thereport. May 
I therefore hope that the authors of any investigations bearing 
on the subjects of my report will kindly send me reprints ? 
Lists of papers or suggestions will also be most acceptable. 

G. H. Bryan. 

Thorniea, Trumpington Road, Cambridge, October 18. 





Curious Phenomenon. 


I wAs on the top of a small mountain in the Dovrefjeld, near 
IIjerkin, in the late afternoon of August 26, the sun be- 
ing 10-15° above the horizon, when I[ saw a remarkable 
phenomenon. On the opposite side to the sun was a bright 
disc, perhaps 5° in diameter, shown on some drifting clouds. 
The shadow of my head appeared in the centre of the disc, 
that of my body below, while outside the disc the shadow 
of my legs was faintly visible. The phenomenon continued on 
and off—that is to say, when the clouds were favourable—for 
nearly a quarter of an hour. ‘The landlord of the hotel said he 
had never seen anything of the sort. 

WILLIAM CHURCHILL. 
New University Club, St. James’ Street, S.W., October 17. 








HUMAN AND COMPARATIVE ANATOMY AT 
OXFORD. 
ON October 14,a distinguished company, including 
the Professors of Human Anatomy in Edinburgh 
and Cambridge, the President of the College of Surgeons 
of England, and many well-known medical men and 
teachers, attended the opening of a new institute of 
Human Anatomy by. the Vice-Chancellor of the Uni- 
versity of Oxford. 

The occasion is one in connection with which a few 
words are appropriate concerning the history of anato- 
mical studies in Oxford and the relation between the 
special technical study of the anatomy of man required 
by medical students, and the more general study of the 
comparative anatomy of man and animals, or animal 
morphology. Historically the study of natural science 


has had the closest connection with the profession of 
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medicine. In the last century, zoology and botany were 
not pursued in the universities of Europe as branches of 
science to be studied for their own intrinsic value as 
departments of knowledge, but primarily as giving the 
student acquaintance with “ drugs” or “ materia medica.” 
Linnzus was the first university professor who lectured 
on animals from the strictly zoological point of view ; 
until his time, animals had been studied, even in the uni- 
versities, chiefly in relation to their supposed medicinal 
virtues. Concurrently the anatomists, who had mainly 
confined themselves to exploring the structure of the 


| human body and of the animals nearest to man, extended 


| their area of study. 


Through John Hunter and Georges 


| Cuvier an immense body of knowledge as to the anatomy 


of all kinds of animals was accumulated and syste- 


| matised, to which the name Comparative Anatomy was 
| applied—more especially by Cuvier and his followers. 





In this country, and very generally elsewhere, the study 
of “comparative anatomy” was carried on by men like 
Hunter, members of the medical profession, even prac- 
titioners. In the earlier half of the present century it 
was usual to find in the universities of Germany, as well 
as of Britain, that anatomy, including the wider compara- 
tive anatomy, as well as the topography of man required 
for medical purposes, together with physiology and even 
pathological anatomy, were all taught by one professor. 
Thus the great Johannes Miiller discharged this multiple 
function until his death in Berlin in 1858. 

It is not therefore surprising that when the Oxford 
University Commissioners of 1856 revived the ancient 
foundation of Linacre, they charged the new professor 
with the teaching of both anatomy and physiology. To 
this large task Rolleston, the first Linacre professor, 
devoted himself with characteristic energy and with a 
breadth of view which few nowadays could command. 
Rolleston taught physiology, comparative anatomy, as 
well as that topographical anatomy of the human body 
which medical training demands—a pursuit which he 
loved to call “anthropotomy.” Anthropotomy was not 
neglected in Rolleston’s time; those students of the 
University who wished to pursue human dissections in 
Oxford found the necessary material and assistance in 
his department. 

The more recent Commissioners (of 1880) came to the 
conclusion that it was desirable that a separate chair of 
Physiology should be founded in the University of Oxford, 
and accordingly instituted such a professorship from the 
funds of Magdalen College, whilst they altered the title 
and scope of the Linacre chair to “ Human and Com- 
parative Anatomy.” It was to the Linacre chair thus 
modified that Moseley was appointed on the death of 
Rolleston in 1881, whilst subsequently Burdon Sander- 
son was appointed to the newly-created Waynflete 
(Magdalen) chair of Physiology. 

A further division of labour now became desirable. 
The teaching of anthropotomy—the medical student’s 
necessary groundwork—could not be carried on per- 
sonally by the same professor who was charged with the 
subject-matter of Cuvier’s life-work. It was a question 
between either assigning to the Linacre Professor a 
specially qualified assistant to superintend the dissecting- 
room of Human Anatomy, or appointing an independent 
lecturer in that subject. The latter course seemed to be 
the better, and Mr. Arthur Thomson, the senior demon- 
strator in the Medical School of Edinburgh University, 
was appointed as Lecturer in Human Anatomy in Oxford. 
The expressed purpose of this appointment was to 
relieve the Linacre professor of that part of his duties 
which consisted in teaching human anatomy for the 
specific purposes of medical education, and it was in no 
way proposed to remove from the professor his functions 
as a teacher of the anatomy of man in its morphological 
aspects and his duties as guardian of the anatomical and 
ethnological collections of the University. 
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On the death of Prof. Moseley, in 1891, 1 was ap- 
pointed his successor in the Linacre chair of Human 
and Comparative Anatomy. The University voted funds 
for the building and fitting of additional laboratories for 
the Linacre professor (which were completed and opened 
without ceremony last year) at the same time that we 
approved the expenditure necessary for a new laboratory 
for Human Anatomy. At my suggestion a statute was 
prepared, and has received the assent of her Majesty in 
Council, removing the words “human and” from the 
title of the Linacre professor ; so that the professorship in 
question is now the “ Linacre professorship of Compara- 
tive Anatomy,” whilst the duty of teaching anthropotomy 
or that special study of the topography of the human 
body which medical training requires, is definitely 
assigned to the “ lecturer in Human Anatomy.” 

The consideration of human structure in relation to 
that of vertebrate animals—the morphology of man as of 
other animals-—the “‘ comparative ” anatomy of man and 
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Fic. 1.—The part of the Paris Observatory devoted to the Photographic Star Chart. 


collections of Comparative Anatomy and Craniology, 
which are attached to the Linacre professorship, do not 
need advertisement; they have been rendered famous 
by the scientific discoveries and researches of those who 
in the past have held that office. Of the new rooms for 
the study of anthropotomy, we have the expectation that 
they will in the future, under the care of successive 
lecturers in Human Anatomy, add to the attractions of 
the University as a centre of professional training, and 
justify the policy which has led us to the expenditure 
necessary for their erection. E. Ray LANKESTER. 


CELESTIAL PHOTOGRAPAY AT THE PARIS 
OBSERVATORY. 

DESCRIPTION of the work that is being done in 

connection with the photographic star chart and 

catalogue is given in Za Nature by M. A. Fraissinet. 

Weare indebtedto that journal for the accompanying 
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animals—remain as heretofore the charge of the Linacre | illustrations and the following information referring to 
professorship. In short, the treatment of man’s structure | them. 


as part of the general science of morphology remains | 


necessarily the business of the professor of Comparative 
Anatomy. The exposition of the geography of the human 
body, in which the surgeon, and to some extent the 
physician, must be as expert and familiar as a townsman 
in the pathways of the city in which he resides and does 
his business—is the distinctive function of the teacher of 
“human anatomy ” ina medical school. It is for this 
special purpose that we have just added to the excellent 
laboratories and museum already arranged and used for 
the study of anatomy in its widest sense, a new dissecting 
room and adjuncts adapted to the reception and proper 
treatment of human bodies. 

It is to be hoped that the effort now made by the Uni- 
versity to establish technical training in anthropotomy 
as an independent ffshoot of the Linacre professorship 
may be successful. The older laboratories and museum- 
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_ means of a screw. 


A special bureau for the measurement of the stellar 
photographs designed for the catalogue was organised at 
the Paris observatory in 1892. 

To accommodate the new service the building shown 
in Fig. 1 was erected. On the first floor of the new 
building a photographic laboratory has been established. 
The ground floor has been set apart for the service of the 
measurement of clichés organised by MM. Henry. This 
service is under the direction of Mdlle. Klumpke, who is 
assisted by four other ladies. 

Two measuring machines were provided last year of 
the new kind devised by Gautier, and supplied to the 
French and some foreign co-operating observatories. 

The instrument is illustrated by Fig. 2. It consists at 
the lower part of a fixed horizontal piece having two 
rails on which a carriage may be caused to slide by 
Under the face of the carriage 
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inclined to the horizontal at an angle of 45° is another 
screw geared to a frame on which moves a circle 
carrying the fixed holder which receives the plate to be 
measured. 

Each plate after it has been put in the holder can be 
subjected to three movements : a movement of rotation, 
which serves the purposes of orientation, and two recti- 
linear movements, one of which takes place on the 
horizontal and the other on the inclined plane. Each of 
the rectilinear movements can be roughly read off by 
means of the millimetre scales attached to the planes. 
Fractions of a scale division are determined by means 
of the micrometer screws. The head of each screw is 
divided into one hundred parts, and this is further 
divided into ten by estimation. Since, then, one turn of 
the screw corresponds to one minute of arc, it is possible 
to read to 06” by means of the micrometer divisions. 

It is hoped that in five or six years all the plates re- 
quired from each observatory will have been obtained, 

















Fic. 2.—Instrument for Measuring Star Photographs. 
Microscope. 


O, Observing 


but the measures can hardly be completed in less than 
ten years, and the computations to which they give rise 
will occupy about the same length of time. This rate 
of progress, however, cannot be regarded as slow for it 
must be remembered that the results will occupy forty 
ponderous volumes of one thousand pages, each page con- 
taining the positions of fifty stars. 

When the immense labour involved is taken into con- 
sideration, one ceases to wonder that some of the 
co-operating observatories are unable to keep up with 
the measurements. It is to be hoped that lack of funds 
may not be allowed to prevent the obtaining of proper 
assistance in such.cases, or to retard the publication of 
the results as soon as they are ready. 





SMITHSONIAN INSTITUTION: 
FUND PRIZES. 

} answer to inquiries, and in further explanation of 

statements made in the Hodgkins circular (NATURE, 

vol. xlvii. p. 611), it may be added that amy branch of 
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natural science may offer a subject of discussion for the 
Hodgkins prizes where this subject is related to the 
study of the atmosphere in connection with the welfare 
of man. 

Thus, the anthropologist may consider the history of 
man as affected by climate through the atmosphere ; the 
geologist may study in this special connection the crust 
of the earth, whose constituents and whose form are 
largely modified by atmospheric influences ; the botanist, 
the atmospheric relations of the life of the plant; the 
electrician, atmospheric electricity ; the mathematician 
and physicist, problems of zrodynamics in their utili- 
tarian application ; and so on through the circle of the - 
natural sciences, beth biological and physical, of which 
there is perhaps not one which is necessarily excluded. 

In illustration of the donor’s wishes, which the Insti- 
tution desires scrupulously to observe, it may be added 
that Mr. Hodgkins illustrated the catholicity of his plan 
by citing the work of the late Paul Bert in atmospheric 
electricity as a subject for research, which, in his own 
view, might be properly submitted for consideration in 
this relationship. 

While the wide range of the subjects, which the 
founder’s purpose makes admissible, cannot be too 
clearly stated, it is equally important to emphasise the 
fact that the prizes in the different classes can be awarded 
only in recognition of distinguished merit. 

S. P. LANGLEY. 





NOTES. 
Pror. ViRcuow was elected honorary president of the 
Berlin Medica! Society on Monday. 


THE death is announced of Prof. Léon Lefort, vice-president 
of the Paris Academy of Medicine. 


Pror. SCHAUTA, of Vienna, has received the Cross of a 
Knight of the Order of the North Star from the King of 
Sweden. 


A DISPATCH from Valparaiso announces that a volcanic erup- 
tion has occurred near Calbuco, causing great damage to that 
town. 


WE are glad to learn that Prof. von Helmholtz is recovering 
from the injuiries he sustained from falling down a companion 
ladder on board the Saa/e, while returning from his recent visit 
to America. 


TuE Franklin Institute has received the sum of one thousand 
dollars from Mr. A. A. Boyden, to be rewarded as a premium 
to any resident of North America who shall determine by ex- 
periment whether all rays of light, and other physical rays, are 
or are not transmitted with the same velocity. 


Miss ORMEROD has received a report from her correspon- 
dent on crop insect pests in Norway to the effect that the 
Hessian fly is now for the first time recorded as occurring in 
Norway and doing damage to barley. Specimens of the 
infested straw, showing the presence of the flat brown chrysalis 
of the Cecidomyia destructor, were sent with the report. 


Dr. J. W. Grecory has returned from East Africa after a 
very successful investigation of the geology and natural history 
of Mount Kenia and the neighbouring region. His observa- 
tions, and the large number of geological, zoological, and 
botanical specimens collected during the expedition, add con- 
siderably to our knowledge of the character and capabilities of 
British East Africa. 

WITH reference to the reported outbreak of cholera at Green- 


wich, Dr. Thorne Thorne reports that, whilst in certain important 
respects the materials that have been investigated suggested that 
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cholera was in question, it now transpires that in every case 
examined one or more of the ordinary proofs as to this have 
been wanting, and Dr. Klein concludes that the outbreak is 
not one of true cholera. 

AFTER the Ist of November the time of Central Europe, 
which is employed in Sweden, Germany, Austria, Hungary, 
Bosnia, and Servia, and is reckoned from the fifteenth degree 
of longitude, will be adopted upon Italian railway-systems. 
Railway time in Italy will therefore be exactly one hour in 
advance of Greenwich time, and 50 min. 39 secs. in advance of 
Paris mean time, the difference of time between Greenwich and 
Paris being 9 min. 21 secs. 


THE passengers on board the North German Lloyd s,s. 
Oldenburg, which left Genoa for the East on the 23rd inst., in- 
clude Dr. W. Kiikenthal, Ritter Professor in the University of 
Jena, who proceeds, under the auspices of the Senckenberg 
Naturalists’ Society, on a twelve months’ zoological expedition 
to the Moluccas. After a short sojourn in Java, he will make 
Ternate his headquarters, exploring the surrounding islands, 
and especially the island of Halmahera. We are informed that 
Prof. Kiikenthal was the elected one of fifty zoologists who 
sought the leadership of the expedition. The energy and en- 
durance which he displayed in his recent investigations in the 
Arctic Seas led to the accumulation of rich material, and they 
justify an anticipation of good results from the present, less 
tropical, journey. 

THE exhibition arranged by the Deutsche Mathematiker- 
Vereinigung at Munich, of models, drawings, apparatus, and 
instruments used in pure and applied mathematics, was closed 
on October 5. From a circular that has been issued by the 
Association we learn that the exhibition was in every respect 
successful. Owing to the support given by the Royal Bavarian 
Government and the Ministry of the Interior, it was possible 
to considerably extend the plans originally proposed. The 
success of the undertaking was largely due to the kindness 
of the many public bodies and private individuals who lent 
apparatus, &c., and have participated in the work, often at a 
pecuniary sacrifice. The committee of the Association desire 
to express their thanks to exhibitors and others who have 
supported them during the last two years. 


THE following gentlemen have been nominated for election 
on the council of the London Mathematical Society for the 
session 1893-4 :—Mr. A. B. Kempe, F.R.S. (President) ; 
Messrs. A. B. Basset, F.R.S., E. B. Elliott, F.R.S., A. G. 
Greenhill, F.R.S. .(Vice-Presidents) ; Dr. J. Larmor, F.R.S. 
(Treasurer) ; Messrs. M. Jenkins and R. Tucker (Hon. Sees.). 
Other members—Dr. Forsyth, F.R.S., Dr. Glaisher, F.R.S., 
Dr. Hill, Dr. Hobson, F.R.S., Mr. Love, Major Macmahon, 
F.R.S., Mr, J. J. Walker, F.R.S. The new nominees are 
Lt.-Col. J. R. Campbell and Lt.-Col. A. J. C. Cunningham, 
R. E., in the place of Messrs. H. F. Baker and J. Hammond, who 
retire. The annual general meeting (November 9) will be made 
special for the consideration of the following resolution, which 
will be moved by the council : ‘* That the London Mathematical 
Society be incorporated as a Limited Liability Company under 
Section 23 of the Companies Act, 1867; and that the Council 
be empowered to take the necessary steps to carry this resolu- 
tion into effect.” The presentation of the De Morgan medal, 
awarded by the council in June last, will be made at the same 
meeting, to Prof. Felix Klein, the medallist, who expects to be 
present to receive it in person. 

WE have received the first part of the second half of vol. iii. of 
Cohn’s Ary ptogamen-Flora von Schlesten, devoted to the fungi, 
under the editorship of Dr. J. Schroeter. The present part 
commences the description of the Ascomycetes, and is occupied 
by a portion only of the first sub-order, the Discomycetes. 
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THE second part of vol. vi. of the fourna/ of the College of 
Science of the Imperial University of Japan is entirely occupied 
by an elaborate paper, by Prof. Sadahisa Matsuda, on the 
anatomy of the Magnoliacez. It is illustrated by four plates 
exhibiting the excellence of work to which we are now accus- 
tomed in the products of the Japanese press. 


Dr. R. A. PHILIPPI contributes to the Verhandlungen of the 
German Scientific Society of Santiago in Chile two interesting 
papers on the ‘‘ Fauna and Flora of Chile and Argentinia.” 
With regard to the flora he points out that, notwithstanding the 
wide difference between those of Chile and of Europe, the num- 
ber of identical species is greater than Europe has in common 
with South Africa or Australia ; while both the flora and fauna 
of Chile differ in a very remarkable way from those of Argen- 
tinia. Dr. Philippi argues from these facts that the mountain 
range of the Cordilleras must have been formed before the de- 
velopment of the fauna and flora of these countries. 


AMONG other excerpts from the Transactions of the Academy 
of Science of St. Louis, vol. vi., that have recently been received , 
the following are of interest :—‘‘ The Opening of the Buds of 
Some Woody Plants,” by Mr. A. S. Hitchcock. This paper 
records observations made during the spring of 1892. In 
‘* Flowers and Insects—Labiate” Mr. Charles Robertson 
gives an account of the pollinators of various Labiates. Of the 
twenty-three species described, nine have long-tongued bees 
astheir principal visitors, and eight show special adaptation to 
bees in general. No species was found to be adapted to the 
lower hymenoptera, though ten species were visited by them. 
Diptera occurred as visitors of nineteen species, and butterflies 
on all but five species. The ruby-throated humming-bird only 
visited Monarda, Bradburniana, and M. fistulosa,and beetles were 
found only on the six least specialised flowers investigated. Mr. 
J. Christian Bay has prepared the materials for a monograph oa 
Inuline, in the form of a list of papers on the subject, published 
upto the end of 1890. 


Dr. EpMUND NAUMANN, the well-known writer on Japan 
Geology, has just published an interesting paper in Petermanns 
Mettheilungen (Erginzungsheft, No. 108), under the title of 
‘* Neue Beitrige zur Geologie und Geographie Japans.” Three 
coloured plates are given—plate i. the crater of Shiranesan and 
views of Bandai, two volcanoes active within recent years ; plate 
ii. a stereographic representation of the geology of Japan (scale 
(1 : 5,000,000) ; plate iii. the general contours of the country 
(scale 1 : 2,600,000). 


Japan is possibly one of the best illustrations of the value of 
geological knowledge in throwing light and colour on the 
geographical features of a country. Dr. Naumann, in his account 
of the geological structure of the great mountain chain, empha 
sises the presence of a crystalline core throughout the whole 
length of the islands, and against it the sedimentary deposits 
may be said to have a zonal distribution. He proves that while 
there was prepalzozoic folding in these crystalline schists and 
gneisses, the main period of mountain-movement and the up- 
heaval of the greater portion of Japan took place in early 
Mesozoic times. The intrusions of the enormous granitic masses 
are probably of late Mesozoic age, and since that time there have 
been several periods of volcanic activity, constant recurrences 
taking place along ancient lines of weakness. The result of 
the particular processes of mountain-making in Japan on the 
present configuration of its surface, and the correlation of the 
rocks with the various types of landscape, are then briefly 
described. 

Tue ‘Fossa magna” is an apt name given some years ago 
by Dr. Naumann to that curious well-marked depression 
between the north and south wings of the main island—a de 
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pression bordered by the highest summits in Tapan, and occu- 
pied by a girdle of volcanoes, Ed. Suess (‘ Antlitz d. Erde,” 
bd. ii. p. 225) and the Japanese geologist, Harada, are of 
opinion that the mountains in the north and south wings belong 
to two independent chains which during the period of upheaval 
had been pushed against one another at this ‘‘ fossa magna,” and 
they compare the case of Hindu Kushand the Himalayas. Dr. 
Naumann still adheres to the view he had previously advanced, 
namely, that the mountains of the north and south wings form 
one chain, which after its upheaval was broken by a transverse 
fault along the ‘‘fossa magna,” the transverse fault being of 
later date than the main longitudinal fault on the west or inner 
side of the islands and cutting through it. The eruptive activity 
and frequent subsidences within the ‘‘ fossa ” have merely taken 
advantage of this important tektonic break. 


THE Report on the Botanic Gardens at Georgetown, British 
Guiana, for the year 1891-92, contains some interesting informa- 
tion on the meteorology of that colony for the year 1891. The 
rainfall was much above the average, though not so‘much so as 
in the two previous years. For the -nine years ending 1888 
the average fall was So’5 inches, but for the three years ending 
1891 the average fall has been 119°6 inches ; the returns from 
various stations show that there is a gradual increase in the 
rainfall from the south to the north of the colony. The 
number of days on which the sun shone was 351, leaving only 
14 days of unbroken cloudiness ; the mean daily sunshine for 
the year was 7h. 13m. The maximum day temperature in 
the shade ranged from 84° in February to 90° in September and 
October. The minimum night temperature ranged from 71° to 
74°, and the solar radiation from 148° to 157°. 


A CAREFUL study of the vapour pressures of aqueous solutions 
has been carried out by C. Dieterici, of Breslau, who has com- 
municated his results to Wiedemann's Annalen. The deter- 
minations were made for 0° C. by means of an apparatus de- 
signed for the appreciation of very feeble pressures. The gauge 
used was an aneroid box with a German silver disc, which has the 
advantage of yielding to a great extent without elastic fatigue. 
The motions of the centre of the disc were transferred to a 
mirror suspended in jewelled bearings by means of alight watch- 
maker’s arbor, the connection being made by a cocoon thread, 
and the mirror being gently held in position by a small spiral 
spring. Deflections were measured by reflected scale and tele- 
scope. The gauge was fitted to a tube which could be filled 
with the vapour of the solution surrounded by melting ice, or 
could be exhausted at pleasure. The gauge and tube were 
enclosed in another air-tight space which could be filled with 
pure water vapour at o°C. or exhausted. The pressure of the 
water vapour produced a deflection of 170 scale divisions, 
equivalent to 2°31 mm. of mercury. The author discusses at 
length the bearing of his results upon Van’t Hoff’s dissociation 
theory, and upon the kinetic theory of gases. The curves 
exhibiting the relation between degree of concentration and the 
corresponding vapour pressure have the common characteristic 
that with the concentration increasing from an infinitely dilute 
solution to about 26 in multiples of the normal solution, they 
commence at approximately the same angle, then fall with a 
steep incline, and finally tend to become parallel to the axis of 
abscissz. At about 26 the curve of sulphuric acid cuts this axis, 
showing that the action between the acid and the water counter- 
balances the osmotic pressure necessary for evaporation. The 
other bodies investigated were glycerine, phosphoric acid, and 
the hydrates of potassium and sodium, enumerated in the order 
of decreasing vapour pressures. 


THE current number of the PAzlosophical Magazine contains 
an account of the most recent determinations of the refractive 
indices of liquid nitrogen and air, carried out by Profs. Liveing 
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and Dewar. Owing to the bubbles constantly rising from liquid 
nitrogen, the prism method could not be made to give accurate 
results, The refractive index was therefore determined by 
finding the angle of total reflection. The liquid nitrogen, or 
air, was enclosed in a cylindrical vessel containing two vertical 
plane-parallel plates of glass with a film of air between them. 
The light from an electric discharge or a monochromatic flame 
was sent through a slit into the vessel, a suitable portion being 
cut off by black paper screens, and an image of the slit was 
thrown upon the slit of a spectroscope by the glass vessel itself. 
The vertical plates were turned round a vertical axis till the ex- 
tinction of the image indicated that the angle of total reflection 
had been reached. The refractive index thus obtained for sodium 
light was 1°226 in the case of liquid oxygen (the prism method 
gave 1°2236), 1°2062 for liquid air, and 1°2053 for liquid nitrogen 
at —190°, and of density 0°89. The nitrogen probably contained 
5 per cent. of oxygen. The refraction constant of nitrogen is 
therefore 0°225 as determined from the liquefied substance. 
Mascart gives 0'237 for the constant as determined from gaseous 
nitrogen. The two results are in as fair an agreement as 
could be expected, considering the difficulties surrounding the 
measurements. 


WIEDEMANN’S Annalen de Physique et de Chemie for October 
contains a paper, by RK. J. Holland, on electrical conductivity of 
copper chloride solution. The solution, whose resistance was 
to be measured, was enclosed in a dumb-bell shaped glass vesse] 
about 10 c.m. long, the electrodes, which had a surface of 
2} sq. c.m., being fixed at the ends. In order to determine the 
mean section of the tube between the electrodes, it was filled 
with a solution of sodium chloride and the resistance 
measured, then using Kohlrausch’s results for the resistance of 
the salt solution the mean section was calculated. The resist- 
ance was measured by means of a Wheatstone’s bridge, with 
an alternating current and telephone. All the strengths 
of copper chloride solution examined show a regular, though 
slight, increase of conductivity at high temperature, this in- 
crease being different for solutions of different degrees of 
concentration. The maximum conductivity was obtained with 
a solution containing about 18 per cent. of the dried salt. The 
temperature coefficient varies with the degree of concentration, 
and attains a maximum value for a temperature of about 40° C. 
When the difference in concentration is taken into account, the 
results obtained agree very well with those obtained by Trotsch 
and Wiedemann, though they do not show so satisfactory an 
agreement with those obtained by Isaachsen. 


L’ Elettricista for October contains a paper by Dr. Monti, in 
which he gives the results of the experiments he has undertaken 
in order, if possible, to account forthe fact that the values 
obtained by Macfarlane in 1877 for the difference of potential 
required to pierce a plate of paraffin were very much smaller 
than those obtained by Steinmetz and himself. Macfar- 
that the difference of potential required to 
pierce a plate of paraffin 3 mm. thick was 39,000 volts, 
while Dr. Monti finds that to cause a discharge to pass 
between two knobs 5mm. in diameter through a layer of 
paraffin 1 mm. thick it requires a difference of potential of 
155,000 volts. The author employed paraffin which melted 
at 54°76° C. The terminals were brass balls which were fixed 
within a glass tube about 1oc.m. long. Their distance apart 
having been measured by means of a microscope, the paraffin 
was melted and allowed to cool in a partial vacuum. It was 
then again melted and allowed to solidify under the ordinary 
pressure. By this means the formation of air bubbles within 
the paraffin was avoided, and it is to the presence of such air 
bubbles in the slab of paraffin employed by Macfarlane that Dr. 
Monti attributes the difference in the values obtained. 
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AN electrical method of fog-signalling, which has great 
possibilities before it, has been invented by an electrician in the 
employ of the Great Northern Railway Company. A wire is 
laid by means of a pipe from the signal-box to the various 
signals, at which points brushes composed of copper wire pro- 
ject some four or five inches above the side of the rail nearest 
the signal. To the foot-plate of the engine a similar brush is 
fixed, connecting with an indicator and bell on the engine. If 
the signal be at danger the two brushes coming in contact has 
the effect of ringing the bell, and indicating to the driver by 
means of a miniature signal fixed on his engine that the line 
is not clear. The arrangement can be switched off in fine 
weather. The process, which is in working order at Wood 
Green, has proved so satisfactory that the company have 
decided to fit up the suburban lines, and eventually the whole 
of their system. 


THE report of the meeting of the Société Helvétique des 
Sciences Naturelles, held at Basle in September 1892, has just 
been published. 


Natur und Haus, edited by Dr. L. Staby and Herr Hesdorffer, 
begins its second year with a number full of articles on a variety 
of scientific topics. The journal must help to popularise science 
in the Fatherland, for its contents—both text and illustration— 
are excellent. 


THE second year’s meetings of the University Extension 
Philosophical Society will commence on Friday, October 27, 
at 8 p.m., when Mr. Bernard Bosanquet will give an 
address on ‘‘ Atomism in Psychology,” at Whitelands College, 
Chelsea. Among other gentlemen who will read papers during 
the present year are Prof. Sully, Mr. G. F. Stont, Mr. C. S. 
Loch, and Mr. P. H. Wicksteed. 


THE trustees of the Australian Museum have issued their 
thirty-ninth annual report. We are sorry to notice that there 
has been a slight falling off in the attendance of visitors during 
the year 1892. The number of visitors was 130,701, being fewer 
by 2144 than in the previous year. The average week-day at- 
tendance was 265, and that for Sundays 712, 


THE following lectures will be delivered at the Royal Victoria 
Hall during November :—November 7, Mr. Francis Bond, on 
‘* Norway and the Norwegians” ; November 14, Prof. H. G. 
Seeley, F.R.S., on * Skulls” ; November 21, Mr. James Swin- 
burne, on ‘‘ The Mechanics of Street Toys” ; November 28, 
Mr. Douglas Carnegie, on ‘‘The Philosopher’s Stone, or 
the Royal Road to Health and Wealth.” 


A NEW and revised edition of ‘*Our Reptiles and Ba- 
trachians,” by Dr. M. C. Cooke, has been published by Messrs. 
W. H. Allen and Co. As the author remarked in the preface 
of the original edition, he aimed at producing ‘‘ a popular volume 


on a rather unpopular subject,” and not a work for the man of } 


science, The fact that a new edition has been called for shows 
that the general public appreciate tales of snake-stones and the 
incarceration of frogs in blocks of granite; of the ‘‘toad’s 
envenomed juice,” and incombustible salamanders. However, 
in the reading of these accounts something is learned con- 
cerning the habits and characters of the lizards, snakes, newts, 
toads, frogs, and tortoises indigenous to Great Britain ; so 
instruction is happily combined with amusement. 


THE “Zoological Record for 1892,” edited by Mr. David 
Sharp, F.R.S., and being the twenty-ninth volume of zoological 
literature, has just been published. The scope of the Record has 
been greatly enlarged, and an index of special subjects has been 
included in each department, in addition to the list of titles and 
the iaxonomical arrangement according to genera. It has not 
been possible, however, to make a complete epitome of palseon- | 
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tologicat literature ; indeed, Mr. Sharp thinks that palzonto 
logists should undertake the compilation of a separate record, 
We are inclined to agree with this. Everyone knows that an 
incomplete record is of very little use ; for valuable time may 
be wasted in searching through it for references which it does 
not contain. But if every branch of science had a publication 
which did for it what the ‘‘ Zoological Record” does for zoo- 
logy, scientific papers would be in a fair way of organisation. 


SOME years ago Prof. Frank Clowes communicated to the 
Royal Society and to the Aberdeen meeting of the British As- 
sociation the fact that there occurred in the neighbourhood of 
Nottingham a large area of sandstone, in which the cementing 
material was wholly crystalline barium sulphate. The subject was 
mentioned again in the Geological Section at the recent Notting- 
ham meeting of the British Association, and several geologists 
gave instances of similar sandstone occurring in other parts of 
England. Prof. Clowes writes that he would be glad to learn 
of the occurrence of such sandstone in any locality, and to 
receive specimens for examination and chemical analysis. 


WE have received part 4, vol. v. of the Transactions of the 
Norfolk and Norwich Naturalists’ Society, and are glad to find 
that both financially and numerically the society is in a satis- 
factory condition. Ofthe 250 members many are non-resi- 
dent in the county, and it is probably owing to their help that 
for a small subscription the society is able to issue a goodly 
publica:ion consisting of more than 190 pages. The address of 
the president, Mr. H. B. Woodward, of the Geological Survey, 
deals mainly with the geology of the county, which presents 
many very interesting features, and he also contributes a 
memoir (with portrait) of the late Caleb B. Rose, one of the 
fathers of Norfolk geolozy. These memoirs of local naturalists 
of note form a marked feature in the society’s publication, as 
also do the lists of the fauna and flora of the county, the twelfth 
of which, namely the Coleoptera, by Mr. Jas. Edwards, in which 
1728 species are enumerated, is included in the present number. 
Amongst the other contributions are a very interesting paper on 
tortoises in domestication, by Sir Peter Eade, containing 
measurements and weights of two tortoises, taken annually 
since the year 1886; notes on the occurrence of the Siberian 
pectoral sandpiper and Sowerby’s whale in Norfolk, onthe 
Lapland bunting, the Holkham shooting parties at the com- 
mencement of the present century, on Norfolk slugs, and other 
matters of local and general interest. 


In these Notes on August 24, reference was made to some 
recent modifications in the method for staining the cilia of 
micro-organisms. Strauss mentions in the Bulletin \Weédttcale, 
1892, No. 51, that he has succeeded in colouring the cilia of the 
cholera spirillum, the spirillum Metschnikowi, and Finkler 
Prior's spirillum in a /ivimg condition. For this purpose broth 
cultures, from 1-3 days old, are employed, one needle-loop of 
which is placed on a microscopic slip and carefully mixed with a 
needle-loop of Ziehl's fuchsin solution diluted with water 
(1: 3-4). A cover glass is then superposed, and the preparation 
examined under the microscope as rapidly as possible. The 
above-mentioned organisms become intensely red in colour, and 
many retain their motility for a short time, and at one of the 
pores may be seen the extremely thin corkscrew-shaped or wavy 
cilium-tinted pale red containing mor- highly coloured granules, 
which are disposed in longitudinal series in its interior. When 
the organism is no longer in a living condition, the cilia may 
still be seen although less distinctly, whilst numerous isolated 
and detached cilia may be seen moving with great activity in 
the fluid. Strauss has not so far been successful in exhibiting 
by this method the cilia of other organisms in a living 
condition. 
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Ir is usual in cases of thrush to recommend the use of 
alkaline substances in order to counteract the acidity of the 
mouth, which is generally supposed to favour the growth of the 
thrush fungus. Some recent researches of Marantonio (‘* Con- 
tributo alla biologia del fungo del Mughetto” Istituto d’Igiene 
di Roma, vol. xii. 1893, p. 199) show, however, that this 
fungus grows abundantly in strongly alkaline as well as in acid 
media. Experiments were made to ascertain what substances 
exerted a bactericidal action on this organism, special attention 
being given to those usually prescribed in the treatment of 
thrush. It was found that many of these were quite ineffective, 
on the other hand salicylic acid, amongst others, was highly 
efficacious ; these laboratory experiments were, moreover, con- 
firmed in actual practice, for extremely encouraging results were 
obtained when this substance was tried in some cases {of thrush 
in children in one of the hospitals in Rome. In some hospitals 
it appears that thrush is endemic, and Marantonio was able to 
isolate out the organism of this disease from the dust in the 
interstices of the flooring of a children’s ward ; considering that 
the fungus can successfully resist the effects of desiccation over 
four and a half months, this fact is not surprising. The 
behaviour of this organism when exposed to sunshine was also 
investigated. Portions of vigorous agar-cultures were spread in 
thin layers on pieces of white cardboard, which were placed in 
glass boxes, some being preserved in the dark, whilst others 
were insolated for various lengths of time. It was found that 
thirteen hours’ exposure to direct sunshine retarded the develop- 
ment of the fungus, whilst when prolonged for seventeen hours 
it was completely destroyed. The great mortality which prevails 
amongst children suffering from thrush should render these 
elaborate and carefull--conducted experiments of especial 
interest and importance. 


CARBIDE of boron has been isolated by Dr. Miihlhauser, of 
the University of Chicago, and is described by him in the 
current publication of the Zeitschrift fiir Anorganische Chemie, It 
proves to be an extremely stable substance, being capable of 
successfully resisting the action of almost all the usual solvents 
and reagents. Its composition has been ascertained by taking 
advantage of the fact that chromate of lead is capable of 
oxidising it at the usual temperature of a combustion furnace. 
The analytical data indicate the simple empirical formula BC, 
but its constitution is assumed to correspond to double that 

C=B 
formuia, namely B,C, or | Boron carbide was prepared 
by heating boric anhydride with the hard variety of carbon 
employed for making the terminals of electric arc lamps. The 
reaction proceeds in accordance with the equation: B,O; + 5C 
= B,C, + 3CO. Five parts of borax were dissolved in twenty 
parts of water, one part of sulphuric acid was added, and the 
solution allowed to cool. The crystals of boric acid which 
were formed during the cooling were separated by filtration, 
washed with water, dried, fused, and finally heated to low red- 
ness, by which they were dehydrated, and boric anhydride 
produced. The powdered boric anhydride was then mixed 
with the powdered electrode carbon, in the proportion of five 
parts of the former to eight parts of the latter, and the mixture 
disposed upon a suitable carbon support between the terminals 
of a powerful arc lamp. Upon the generation of the arc by 
means of a current of 350 amperes action almost immediately 
commenced, the mixture of boric anhydride and carbon fusing 
and evolving a considerable amount of gas with effervescence. 
The operation is concluded when the effervescence ceases, 
when the current should be switched off and the product 
allowed to cool. Carbide of boron is thus produced in the 
form of black graphitoidal spherules, frequently aggregated so 
as to resemble the shape of a bunch of grapes. The spherules 
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possess a bright metallic lustre. They may be freed from 
traces of the ingredients of the mixture used in their prepara- 
tion by heating for a few hours in a platinum crucible, then 
powdering, and repeatedly treating the powder with hydro- 
chloric acid, water, a mixture of hydrofluoric and sulphuric 
acids, and finally once more with distilled water. The powder 
thus prepared yields numbers on combustion with chromate of 
lead which agree closely with the formula above given. Carbide 
of boron closely resembles graphite in outward appearance ; it 
blackens the fingers in a similar manner, and the coating thus 
transferred possesses the same bright metallic lustre and yreasy 
feel. Examined under the microscope it appears bluish black 
and transparent, and reflects light with chromatic effects. When 
heated to a high temperature the powder cakes together, form- 
ing a soft mass, which is readily malleable and capable of being 
rolled. At a very high temperature it completely fuses to a 
liquid much resembling a molten metal. It burns only with 
great difficulty in oxygen, but is combustible, as above 
stated, with chromate of lead. It is insoluble in all the 
ordinary solvents, but fused caustic or carbonated alkalies 
attack it with formation of borate of the alkali and liberation 
of carbon. 


NoTEs from the Marine Biological Station, Plymouth.—Last 
week’s captures include the Mollusca Zima Loscombii and 
Pholadidea papyracea, and the Schizopoda Leftomysis gracilis 
and a number of Zrythrops elegans. The floating fauna is 
unusually rich in Diatoms and Dinoflagellates, and a few 
Radiolaria are still to be seen. The larvze of Polyno’, Chatop- 
terus and Teredella are fairly numerous, and Cyphonantes and 
larval Lamellibranchs are plentiful. On the other hand the 
larve of Decapoda (esp. of Brachyura) are scarce, and a few 
Ophiuria P/utei are the only representatives of the Echino- 
derma. The more oceanic forms (Aluggiea, Podon and 
Evadne, &c.) have of late become increasingly scarce. The 
Hydroid Aglaophenia tubulifera is now breeding, and a few 
Erythrops elegans contain late embryoes in their brood- 
pouches, 


THE additions to the Zoological Society’s Gardens during 
the past week include a Wanderoo Monkey (A/acacus silenus, 2 ) 
from Cochin, presented by Capt. Morgan; two Macaque 
Monkeys (Macacus cynomolgus, § 2) from India, presented re- 
spectively by Mr. John Cook and Mr. Stanley Sinclair ; a 
Chacma Baboon (Cynocephalus porcarius, 9), two Common 
Quails (Coturnix communis) from South Africa, presented by 
Capt. F. Baker ; two Manatees (MJanatus america, Q et jew.) 
from Manatee Bay, Jamaica, presented by Sir Henry A. 
Blake, K.C.M.G. ; a Black-headed Lemur (Lemur brunneus, 2 ) 
from Madagascar, presented by Miss Hoare; a Rufous Rat 
Kangaroo (Aypsiprymnus rufescens) from Australia, presented 
by Kenneth Crawley, Esq., R.N.; a Kite (A/ilvus ictinus) 
from the Canary Islands, presented by Mr. E. G. Meade- 
Waldo, F.Z.S.; two Purple Porphyrios (Porphyrio caruleus) 
South-east European, presented by Mr. Joseph S. Whitaket, 
F.Z.S. ; a Turtle Dove (Zurtur communis) British, presented 
by Miss Alice L. West ; a Kinkajou (Cercoleptes caudivolvulus), 
a King Vulture (Gyfagus papa jew.), a Common Boa (Soa 
constrictor) from South America, two Ospreys (Pandion 
halietus) from Hayti, W.I. ; two Rufous-necked Weaver 
Birds (AHyphantornis textor) from South Africa ; a Dunlin 
(Zringa alpinus) British, purchased ; a Burchell’s Zebra 
(Equus burchelli,?), a Wapiti Deer (Cervus canadensis, 2) 
born in the Gardens. 








OUR ASTRONOMICAL COLUMN. 


A New Comet.—E£dinburgh Circular (No. 40, dated Octo- 
ber 19) informs us of the discovery of a comet by Mr. W. R. 
Brooks, of Geneva, N.Y., at 15h. 52m. local time, its place then 
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being R.A. 12h, 21m. N. declination 12° 55’. The comet has 
also been observed at Hamburg, October 17, 17h. 5°8m. 
Hamburg mean time. R.A. 12h, 22m. 42°98. Declination 
+ 13° 25’ 24”. It hasa tail, and is about as bright as a star of 
the ninth magnitude. 


DETERMINATION OF GEOGRAPHICAL LONGITUDE.—In part 
15 (August 1) of the Zettschri/t fiir Vermessungswesen, 
Herr C. Runge, ofthe Technical Hochschule, Hannover, gives 
a very interesting account of his results in determining geo- 
graphical longitude with an ordinary camera. The negative 
irom which the results were obtained, was taken on June 17, 
the camera being pointed to the new moon. Eight exposures 
were made one after the other, with intervals of about two 
minutes. Without moving the camera, and after an interval of 
about thirty minutes, another series of pictures was taken (on 
the same plate), the objects this time being some stars in Leo, 
which were allowed to record their trails on the plate for the 
period of about an hour and a quarter with regular intermittent 
breaks of five seconds. The times of exposure were noted with 
an ordinary watch, and the measuring of the plates made with 
an accurate micrometer. Dealing here only with the accuracy 
of the method, we may say that the declination of the moon 
can be determined to 20”, and in some cases with greater 
accuracy; in the example given the differences between 
the measured and calculated values were + 11”, — 19”, + 15”, 
-6'. Inthe measuring of the moon-distance Herr Runge says 
that although this was the first trial, and the star-images were 
not all that could be desired, yet the accuracy was surprising, 
and can perhaps be still increased, even without the help of any 
‘*mechanische Hiilpmittel.” Since the above example was 
made he has obtained the geographical latitude and local time 
by this photographic means, and with excellent results. 
instrument employed consisted of a simple camera with a so- 
called ‘‘ gruppenantiplanet ” objective, by Steinheil in Miinchen, 
with a focal length of 24 cm. The stop used for the above 
plate had a diameter of 17 mm. 


ASTRONOMY AND ASTRO-PHysIcs AT CHICAGO.—A few of 
the many papers on astronomy which were read at the series of 
meetings that commenced at Chicago on August 22 appear in 
this month’s Astronomy and Astro-Physics, and as they are too 
long for individual description, we give simply the titles of the 
papers and their authors: ‘*Great Telescopes of the Future,” 
by Alvan G. Clark. This deals with the subject completely 
from the object-glass point of view.—‘‘ A Field for Woman’s 
Work in Astronomy,” by Mrs, M. Fleming ; ‘‘ Engineering 
Problems in the Construction of Large Refracting Telescopes,” 
by Worcester R. Warner. This is accompanied by a photo- 
graph taken by Mr. Burnham of the 40-inch Yerkes instru- 
ment, as exhibited at the Columbian Exposition.—‘‘ The Two 
Magnetic Fields surrounding the Sun,” by Prof. Frank H. 
Bigelow ; ** The Constitution of the Stars,” by Prof. Edward C. 
Pickering. This paper concludes as follows: ‘‘ With few 
exceptions all the stars may be arranged in a sequence beginning 
with the planetary nebulz, passing through the bright line stars 
to the Orion stars, thence to the first type stars, and by insensible 
changes to the second and third type stars” ; ‘* Concerning the 
Nature of Nova Aurigz’s Spectrum,” by Prof. W. W. Camp- 
bell ; ‘‘ Preliminary Note on the Corona of April 16, 1893,” 
by Prof. J. M. Schzeberle, being a discussion of the facts 
gathered from the numerous photographs taken ; ‘‘ The Wave- 
lengths of the Two Brightest Lines in the Spectrum of the 
Nebulz,” by Prof. James E. Keeler; and lastly, ‘‘ Con- 
tributions on the Subject of Solar Physics,” by Prof. E. R. von 
Oppolzer, 


A NEW ASTRONOMICALOBSERVATORY AT MANILA.—Manila 
already possesses a Government meteorological and seismo- 
graphic observatory, and an important astronomical observatory 
will soon be established there. The chief instruments will be a 
novel photographic meridian instrument and a large Merz re- 
fractor (19°2 inches), the latter being provided with a photo- 
graphic correcting lens. Father Algue seems to be taking the 
work in hand, and he ‘proposes to institute a series of latitude 
observations in connection with a similar series to be carried on 
at the Georgetown Observatory, for the determination of the varia- 
tion of latitude. The instrument at Manila will consist, ac- 
cording to Astronomy and Astro-Physics for October, of two 
telescopes in the same tube ; or at least there will be two object 
glasses, one at each end of the tube, their foci coinciding. These 
will be of the same diameter, 6 inches, and focus 3 feet, the 


NO. 1252, VOL. 48] 





tube being equal to the sum of the focal lengths of the object- 
glasses. The photographic plate is placed in the focus of the 
two objectives, 7c. in the centre of the tube. The method 
adopted is that of Talcott, and during the observation of both 
stars the instrument is not moved. The upper objective throws 
the image of the first star on the upper side of the sensitive film, 
while by the help of a basin of mercury below, and the lower 
objective, the trail of the second star is recorded on the under side 
of the same film. Besides visual work the Merz refractor will 
be used for photographic observations of double stars, spectro- 
graphic work, photographic parallax, &-. 


THE VISIBILITY OF VENUS TO THE NAKED EyE.—Principa: 
A. Cameron, at Yarmouth, Nova Scotia, and M. Bruguiere, ai 
Marseilles, have made a series of observations with a view of 
determining for how long a period the planet Venus can be seen 


| in the day time without optical aid (7rans. Nova Scotia Insti- 





The | 





tute of Science, vol. i. part 2, 2nd series). Beginning with 
the superior conjunction of February 18, 1890, Mr. Cameron 
saw Venus with his naked eye 264 days after that date, and M. 
Bruguiere, in the same latitude, detected the planet 44 days 
before the inferior conjunction of December 4, 1890; so that 
altogether she was visible to the unaided eye during 259 days. 
The elongation of the planet when first picked up by Mr. 
Cameron was 64°, and when M. Bruguiere saw her last in 
November, 1890, the elongation was nearly 9°, but the brilliancy 
was only 64 per cent. of the mean greatest brilliancy. 


MEYER’s CONVERSATIONAL LEXICON.—The popularity of 
this series of volumes can only be‘accounted for by the very 
judicious way in which the publishers have dealt with every 
branch of science, treating it fully, accurately, and in such 
language that it can be understood by the most general reader. 
Under the heading ‘‘Astronomy” is given an excellent 
and concise account of the early historyrand development of the 
science. This lexicon has reached its fifth edition. 





GEOGRAPHICAL NOTES. 


A CABLE has recently been laid between the seaport of 
Bundaberg, in Queensland, and New Caledonia. This line of 
g10 miles, although not very important in itself, is of some 
interest as possibly the commencement of a great Pacific cable 
which may ultimately unite Australia and Canada. Should this 
scheme be carried into effect the probable route of the cable 
would be from New Caledonia to Fiji, thence to Samoa, and by 
Honululu and the Fanning islands to Vancouver. 


THE last number of the Bulletin of the Paris Geographical 
Society publishes the list of awards of the society’s medals, the 
bestowal of which was noticed in this column (vol. xlviii. p. 40), 
together with the reports of the awards, which were too lengthy 
to be read at the meeting in April. A notable fact connected 
with these prizes is the custom of recognising the value of 
original maps and books of geographical research, historical or 
critical, as well as the work of explorers. 


AN amusing instance of the danger of commenting on 
geographical news without referring to a full report occurs in 
the last number of the Revue Francaise, a journal which is 
valued for its full and usually accurate record of recent and 
projected travels. In mentioning the fact of the discovery of 
Active Strait, near Erebus and Terror Gulf, by the Dundee 
sealers this spring, the editor adds parenthetically, ‘‘ volcanoes 
of Victoria Land to the south of New Zealand ””—a pardonable 
mistake, as the names of Ross’s ships were perhaps too freely 
scattered over the Antarctic regions. But in this instance it 
happens, somewhat oddly, Erebus and Terror Gulf is in land 
named after a French and not a British monarch, being in Terre 
Louis Phillippe, south of the Falkland Islands, 


THE full programme of the Royal Geographical Society’s 
Evening Meetings for the Session 1893-94 has been published. 
In addition to the subjects intimated in this column last week, 
we note that papers are expected by Prof. Lapworth, F.R.S., 
on the ups and downs of the earth’s surface; by Dr. J. W. 
Gregory, on his expedition to Mount Kenia ; Mr. R. D. Old- 
ham, of the Indian Geological Survey, on the geographical de- 
velopment of India; Mr. K. Grossmann, on a journey in 
Iceland ; Mr. T. J. Alldridge, on journeys in the interior of 
Sierra Leone ; Dr. H. R. Mill, on the survey of the English 
lakes; Mr. H. Warington Smyth, on journeys on the Upper 








624 


NATURE 





[OcToBer 26, 1893 





Mekong; Mr. W. H. Cozens-Hardy, on surveys and research | 


in Montenegro ; and Mr. E, J. L. Berkeley, on British East 
Africa. It is also hoped that the Prince of Monaco, Sir 
Archibald Geikie, and Mr. J. Y. Buchanan may contribute 
papers. If Mr. and Mrs, Bent return in time from their pro- 
jected exploring journey in Hadramant, an account of their 
work will be looked forward to before the close of the session. 

A NUMBER of the Yourzal of the Manchester Geographical 
Society just issued (January to June, 1893) contains a paper on 
the Yoruba country, Abeokuta, and Lagos, by the Rev. J. T. 
F. Halligey, which gives some vivid descriptions of native life 
and manners. 

Dr. GERHARD ScuHott’s physical observations on a 
voyage in a sailing ship from Ilamburg to the China coast and 
back are published as an Ergiinzungsheft of Petermanns 
Mitteilungen. In the discussion of his work Dr. Schott takes 
account of previous researches on the parts of the ocean he 
traversed, and his paper is an interesting addition to our know- 
ledge of oceanography. The memoir is divided into two parts : 
hydrography, including a discussion of surface temperature as 
affected by diurnal range,’rainfall, and wind, the specific gravity 
of surface water, surface currents and drifts, and observations on 
waves ; and meteorology, dealing with the instruments employed, 
the record of air-temperature, humidity, and cloudiness. The 
memoir is, of course, well illustrated by maps and diagrams. 





THE THICKNESS AND ELECTRICAL 
CONDUCTIVITY OF THIN LIQUID FILMS. 


[X August, 1883, an article was published in NATURE (vol. 
xxvili. p. 38y), signed by:Prof, Riicker and myself, giving an 
account up to date of our researches on liquid films. Since that 
time our work has from time to time as opportunity offered been 
ontinued and further results have been obtained, a brief account 
cummarise the results to which attention was drawn in 1883. 
of which I now propose to give. It may be useful first to briefly 

A cylindrical soap film when allowed to thin under the action 
of gravity shows in succession the tints of the various orders of 
Newton’s Colours, and finally becomes black. The thickness 
of any part of the film may be determined (supposing the re- 
fractive index to be known) from the colour it exhibits when light 
is reflected from it at a definite angle. The mean thickness of a 
horizontal ring of the cylindrical film may also be determined 
by measuring the electrical resistance of the ring, and by assuming 
the specific conductivity of the film to be the same as that of the 
liquid in mass. . In the case of a liquid consisting ofa mixture 
of soap solution and glycerine with a little potassium nitrate 
added to increase the conductivity, we proved by comparing the 
thickness of a film obtained by the optical method with the thick- 
ness deduced from its electrical resistance, that down to a thick- 
ness of 374 uu (micromillimetres)—corresponding to colours of 
the second order of Newton’s scale—the specific conductivity of 
the liquid remains unaltered. When the film becomes thinner 
than 374uu, and exhibits the colours of the first order, estimates of 
its thickness derived from colour observations are less trustworthy, 
and when these colours are replaced by black, we only know 
from the colour that the thickness of the film has less than a 
certain maximum value. Assuming, however, the specific re- 
sistance to be unchanged when the film became black we showed 
that the thickness of such a black film does not differ much from 
I2uu. 

Experiments were then carried out by the electrical method ona 
solution of oleate of soda (hard soap) containing 3 per cent. of 
KNO, but no glycerine. Black films made of this solution were 
found to have a mean thickness of 11°74, showing that the thick- 
ness of the black is practically the same whether the solution 
does or does not contain glycerine. As this result, however, 
depends upon the validity of the assumption that the specific re- 
sistance of a black film is the same as that of a large quantity of 
the liquid, it was desirable if possible to measure the thickness 
in question by a method free from the assumption involved in the 
electrical method. For this purpose an optical method depend- 
ing upon interference phenomena (Phil. Trans. 1883, p. 652) was 
employed. Two glass tubes about 16 inches long and 3 inch in 
diameter were placed horizontally side by side and were tra- 
versed by two interfering beams of light, the interference bands 
being produced by thick glass plates. The tubes were filled with 
plane soap films, each tube containing from 40 to 60 films and 
having its ends closed by pieces of plate-glass. After an hour or 
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more, when the films had thinned sufficiently to appear black, the 
position of the central interference band in the field was noted, 
and its displacement when the films were broken, first in one tube 
and then in the other, carefully measured, From these measure- 
ments the average thickness of ‘a black film could be easily de- 
duced, the only assumption made being that the refractive index 
of the liquid is unaltered by the tenuity of the film. The average 
thickness of about goo films was found to be 12‘Iuu. This result 
justified the assumption made in the electrical method with 
regard to the ccnstancy of the specific conductivity of the liquid. 

The results established before the recent work was begun 
were therefore as follows :—(a) The thickness of a black soap 
film formed of a solution containing one part of oleate of soda 
dissolved in 40 of water with 3 per cent. of KNO, added is about 
twelve micromillimetres. (4) It is practically the same when to 
the soap solution is added two-thirds of its volume of glycerine. 
(c) From this it follows that the specific conductivity of such a 
solution is the same whether the liquid be considered in large 
quantity or in the form of a minutely thin film. (¢) ‘The thick- 
ness of the black, though often varying from film to film, is 
always the same in the same film—-z.e., is independent of area 
and age. With regarJ to these results it may be said at once 
that they have all been repeatedly and completely confirmed by 
subsequent investigation. 

We now come to the more recent work. Since in the earlier 
experiments the solutions were always of the same strength as re- 
gards soap, and alwayscontained not lessthan 3 per cent. of KNO, 
it was important to determine whether the thickness of a black 
film is or is not dependent upon the proportion of soap or salt 
in the solution. The optical method was first employed. The 
strength of the soap solution being kept constant, viz. 2 grammes 
of hard soap to 100 cc. of water, the proportion of salt was 
diminished from 3 per cent. tozero. Under these circumstance:, 
the mean thickness of a black film was found to steadily in- 
crease from 124utoabout 24 uu. A similar largeincrease in the 
thickness was found when the solution contained glycerine, or 
was made of soft instead of hard soap. When no metallic salt 
is present, and the strength of the soap solution varies, the 
thickness of the black increases as the solution becomes more 
dilute. Thus for a hard soap solution, when the _per- 
centage of soap was 3°3, the thickness was found to be 21°6 wu 
and rose to 29°3 mu as the percentage of soap diminished to 
1°25. If, on the other hand, the solution contains as much as 
3 per cent. of KNOg, variation in the proportion of soap has 
little or no influence on the thickness of the black. This is 
shown by the following table :— 


Hard Soap Solution, containing 3 per cent. of KNO,. 
Percentage of soap in) 


the solution § 25 aid 1°66 wee 
~— mad | 13° 121 16 121 


The results above given have been deduced from the optical 
method of measurement, and the question arises whether the 
large increase in the thickness of black films formed from an 
unsalted solution is real, or whether it is due to some incorrect 
assumption. The only point where error is possible is in the 
hypothesis that the refractive index is the same as that of the 
liquid in mass. The thickness ofa film varies inversely as «—I 
(u being the refractive index), and as the refractive index of the 
soap solution is 1°34, it would have to be reduced to 1°17 in 
order that the calculated thickness might be doubled. It 
appears therefore a prior? extremely improbable that the mere 
addition of 3 per.cent. of KNO, should so completely change 
the optical properties of the liquid that whereas if the salt be 
added the refractive index is practically the same in the thin 
films and in the liquid in mass, yet without the salt the refrac- 
tive index should be as much as 13 per cent. less than that of the 
liquid in mass. It may further be mentioned that Drude (Wied. 
Ann, xiiii. p. 169, 1891), by an optical method quite different 
from that employed by us, has compared the refractive indices 
of black and coloured.films, of which the latter may unquestion- 
ably be taken as nearly if not quite identical with that of the 
liquid in mass, and has shown that they do not differ by more 
than 1 part in 140. Such a variation would not affect the ap- 
parent thickness of the films as measured by the optical method 
by more than 3 per cent., whereas, as we have seen, the 
presence or absence of the salt alters the apparent thickness by 
100 per cent. On the whole, then, the evidence is very strong 
that the differences of thickness indicated by the optical method 
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are not merely apparent but real, and this point may now be 
treated as established. 

We now: pass on to consider the thicknesses of black films as 
deduced by the electrical method. The method adopted was 
in all essentials identical with that previously employed and de- 
scribed (Phil. Trans. 1883, pt. ii. p. 645, NATURE, 1883, 
loc. cit.). 

The apparent thickness of a black soap film as measured by 
the electrical method increases as the percentage of added salt 
diminishes, but in a far larger ratio than would be inferred 
from the optical method. If the proportion of salt be 
diminished to zero the thicknesses thus calculated are greater 
than the greatest thickness at which a film can appear black. 
Thus with a hard soap solution the apparent thickness rose from 
10°6 uu to 26°5 mu, as the percentage of KNO, added was 
diminished from 3 to 0°5, and became 148 wu when the solu- 
tion contained no salt, this number being the mean value 
derived from fourteen films, the individual thicknesses of which 
ranged from 79 to 240 «#u. Inanother set of experiments made 
with a rather stronger soap solution, the apparent mean thick- 
ness of the black was 184 wu, the extreme values for six films 
being 84 and 250 wu. Similar results were derived from a soft 
soap solution, the mean apparent thickness obtained from the 
examination of twenty-three black films being 162 uu, and the 
extremes about the same as before, viz. 80 and 252. 

Now a film 148 uu thick (to take the smallest of the mean 
thicknesses given above) could not possibly appear black. 
According to Newton the beginning of the black occurs when 
the thickness is 36 uu, which is about one-fourth of the 
smallest mean value obtained from unsalted solutions. We are 
therefore driven to the conclusion that the close agreement 
between the results of the optical and electrical methods, which 
has again and again been proved when the solution contains 3 
per cent. of KNO, does not hold in the case of unsalted solutions. 
The measured thicknesses cannot be true thicknesses, and there- 
fore there must be a difference between the specific conductivity 
of a film, and that of the liquid from which it is formed. 

Apart from this, however, is the fact that the apparent thick- 
ness varies considerably from film to film, although all the 
conditions are maintained as far as possible constant. This is 
certainly due in some cases to a real variation in thickness. We 
have frequently seen in the same film two different shades of 
black separated from each other by a definite sharp line, which 
is generally very irregular in form. ‘The line which separates 
the black from the coloured part of a cylindrical film thinning 
in the normal way is always a horizontal circle. This is rarely 
the case with the boundary between the two black tints. Some- 
times a patch of the darker black is completely surrounded by 
the other, sometimes the line of separation is sinuous, or stands 
higher at one point than at another. It is thus difficult to 
obtain comparative measures of the thicknesses of the two tints, 
as the method of experiment employed assumes the thickness of 
a cylindrical film to be the same at all points on the same 
horizontal circle. Such measures, however, as have been 
made indicate that the thickness of the thicker black is about 
twice as great as that of the thinner. 

_ The two black tints are not always easy to detect or to dis- 
tinguish from each other. If only one occurs it is almost im- 
possible to say whether it is the thinner or thicker variety. 
Frequently the passage of an electrical current through a film, 
the black portion of which appears to be homogeneous, dis- 
closes the existence of the two different tints by producing 
or intensifying little white flecks which lie along the 
boundary between the two. On the suppression of the 
current the flecks become smaller or disappear, but the atten- 
tion of the observer having been called to the boundary line, 
there is no difficulty in distinguishing between the regions on 
the two sides of it, the thinner appearing more intensely black 
than the other. We have never, when experimenting with 
solutions containing 3 per cent. of KNQs, seen any indication of 
the two shades of black. If the added salt is reduced to 0'5 
per cent., the phenomenon is seen occasionally ; but with un- 
salted solutions it is of frequent occurrence. The two varieties 
of black in a soap film were noticed by Sir Isaac Newton, who 
remarks that sunlight is reflected from even the darker spots. 

But to return to the question of the mean apparent thickness 
of a black film. As has been stated, the optically measured 
thickness differs little if at all from the true thickness. If the 
electrical thickness is approximately equal to the optical thick- 
ness, we may assume that the specific conductivity of the liquid 
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is unaltered by the tenuity of the film. If they differ consider- 
ably the inference is that the specific conductivity has changed. 
Now in the case of an unsalted solution containing one part of 
soap dissolved in sixty of water the optical thickness is 27°7 
uu, while the mean apparent electrical resistance is 160 yu. 
The specific conductivity is therefore greater in the film than in 
the liquid in mass in the ratio of 5°8 to I. 

A number of experiments have been carried out for the pur- 
pose of determining whether the change in the specific con- 
ductivity is a function of the thickness ot the film, or is peculiar 
to black films. The result is to show that with an unsalted 
solution of hard soap the change begins when the film is com- 
paratively thick. Thus, the ratio of the electrical to the optical 
thickness (which measures the proportional increase of con- 
ductivity) is 1°66 when the film exhibits the green of the second 
order (thickness = 641 wu); it is 1°98 at a thickness of 296 
MM, 4°47 at 97 ux (white of first order) and becomes 58 when 
the film is black. 

When the solution contains 3 per cent. of KNO, we know 
that for the black films the conductivity is the same as for the 
liquid in bulk. That it remains constant under all circumstances 
is highly probable, though not absolutely certain. 

We have now to inquire into the possible causes of the fact 
that a black film made of an unsalted soap solution appears to 
be about six times as great as it really is, or, in other words, 
that the specific conductivity of the film is six times as great as 
that of the liquid in mass. This increase might possibly be due 
to (1) evaporation or absorption of water by the film as it thins, 
(2) changes of temperature, (3) changes in the chemical consti- 
tution of the film by the electrolytic action of the current em- 
ployed, (4) absorption of carbonic acid or of oxygen from the 
air. In considering these it must be borne in mind that cur 
observations are based on a comparison between two solutions 
which differ from each other only by the addition to one of 
them of 3 per cent. of KNO,. If, therefore, the change in con- 
ductivity were ascribed to any one of these causes it would be 
necessary to assume not only that the cause was competent to 
produce the change, but that its efficiency was very greatly 
modified by the addition of the salt. It is extremely improbable 
that evaporation or absorption of water, changes of temperature, 
or absorption of carbonic acid (if occurring in the one liquid), 
would produce the enormous observed change in the conduc- 
tivity, while they were inoperative in the case of the other. We 
have not, however, been satisfied with @ friori considerations, 
but have experimentally examined each of these possible causes. 

With regard to the first, it is sufficient to say that all the pre- 
cautions which experience has shown to be efficient in securing 
constancy of composition in the case of diguide g/ycérigue—a 
liquid much more susceptible to changes of composition, due to 
variations of hygrometric state, than plain soap solutions—have 
been taken. We may be perfectly sure that the change in con- 
ductivity is not due to the loss or gain of water by the film when 
thinning. 

Experiments have been made at various temperatures between 
17° and 27° C., but there is nothing in the results obtained to 
indicate that the apparent thickness of the black either increases 
or diminishes as the temperature changes. Thus, to take four 
films out of many that might be selected, we have the following 
results :— 


Temperature ... ... 18°7 <a 20'I ... 26°3 
Apparent thickness of 
black film in pipe 171 sw. us OE 


There is no doubt that the relatively small changes of tempera- 
ture which occurred in our experiments are not the cause of 
the large increase in the apparent thickness of a black film. 
But the observed result might be due to change in the com- 
position of the liquid caused by the passage of an electric current 
through the film. The current employed to measure the re- 
sistance of the film is always a feeble one; but in order to 
produce a rapid thinning, we have frequently passed a current 
from a battery of 28 Leclanché cells down the film from the 
moment of its formation. Such a current, though probably 
never exceeding 100 microampéres, is passed for a long time, 
and might conceivably affect the specific conductivity of the 
liquid. As a specimen of the kind of results obtained, the 
following, derived from a soft soap solution, may be given. 
Each of the values of the thickness was obtained from a dif- 
ferent film, and the number of cells indicated is that employed 
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to pass a continuous current through the film from its first 
formation. The measuring current was small and _ inter- 
mittent. 


No. of cells. Apparent thickness of black film, measured 


el-ctrically, in wu. 


° see 150 171 148 150 
14 rae 155 145 142 
28 _ 150 157 179 


The conclusion to be drawn from this table was confirmed 
by experiments in which transient currents from a Ruhmkorff 
induction coil were employed ; they leave no doubt that the 
passage through a film of such electrical currents as we have 
used has no appreciable influence on the phenomenon under 
discussion. 

To determine the possible influence of carbonic acid, or of 
oxygen, absorbed from the surrounding space comparative 
experiments were made. The apparatus not being air-tight, 
the plan was adopted of allowing a stream of air carefully freed 
from CO,, or of pure oxygen, as the case might be, to flow 
through the film-box. The results obtained under these con- 
ditions, though in some respects not quite satisfactory, justify 
the assertion that neither the total (or almost total) absence of 
CO, nor a large increase in the quantity of oxygen in the 
neighbourhood of the film produces any appreciable change in 
the specific resistance. 

It thus appears that a number of possible causes, to 
which the increase in the conductivity of a thin film might 
be due, prove on examination to have little or no influence. 
Although a satisfactory explanation is not at present possible, 
it will probably be found to depend upon the connection which 
subsists between the chemical constitution of a film and the 
surface forces which are brought into play, or are modified by its 
tenuity. Prof. J. J. Thomson (‘* Applications of Dynamics to 
Physics and Chemistry,” p. 234) has drawn attention to this con- 
nection, and has shown that under certain conditions the 
chemical action in a thin film throughout which the forces pro- 
during capillary phenomena are active, may be totally different 
from the chemical action in the same substance in bulk. The 
experiment of Liebreich (Berlin, Sitsungsberichte, 1886) is often 
cited as illustrating this point. | When solutions of chloral- 
hydrate and sodium carbonate are mixed in suitable proportions 
in a glass tube, chloroform is slowly precipitated as an opaque 
cloud. Close to the surface, however, and from 1 to 3 mm. 
below the surface, there is a space perfectly clear and free from 
chloroform. It is supposed that in this space either the chemical 
action doés not go on, or that if it does chloroform is not de- 
posited. The explanation is not very satisfactory, and in any 
case the ‘‘dead space” is too large to justify us in referring it 
solely to the action of surface forces. Again, there is no doubt 
that the surface of a film becomes altered by the action upon it 
of the surrounding medium, so that the outer layers have different 
properties from the rest of the liquid. Lord Rayleigh has shown 
that the surface tension of a soap solution when the surface is 
new is nearly the same as that of pure water, but diminishes 
rapidly by exposure tothe air. Reinold and Riicker have proved 
that the surface tension of a cylindrical film is increased by 
giving the film a new surface (letting fresh liquid flow over it) 
and that from ten to fifteen minutes elapse before the old value 
isregained. Other properties of the surface-layer besides its 
tension may be modified where it is very thin, and the electrical 
conductivity may be very different from that of the interior 
liquid. Although the peculiarities of the surface-layer certainly 
are in some way connected with the main facts here considered, 
we have shown that they cannot all of them be explained by the 
simple theory of the formation of a pellicle of different con- 
dugtivity from the rest of the film. 

tis difficult to assign a reason why the addition of salt to the 
liquid should produce so great a change in the results. In part, 
the better conducting salt probably masks effects which, when 
soap alone is used, become predominant ; but it is likely that, 
in part at all events, it actually prevents the changes to which 
the change in conductivity is due. 

The optical method of investigation illustrates the controlling 
influence of the metallic salt when present in the solution. As 
we saw above, a small variation in the proportion of dissolved 
soap has a large effect upon the thickness of the black when no 
salt is present ; but the quantity of soap may be doubled with- 
out influencing the thickness, provided the solution contain 
3 per cent. of salt. A. W. REINOLD. 
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SPONTANEOUS COMBUSTION. 


WHEN an inflammable substance ignites or becomes incan- 

descent without the application of fire or other apparent 
cause, it has been customary to speak of it as spontaneous com- 
bustion, a term which I think I shall be able to show you 
presently does not correctly express the actions which lead to 
this apparently mysterious result. 

Early in the eighteenth century a woman was found burnt to 
death under circumstances which gave no clue as to the cause of 
the accident, and in order to satisfactorily explain her death, the 
theory of spontaneous combustion was devised by the experts 
of the day, and was generally accepted at a time when little or 
nothing was known of what takes place during the process which 
we know as combustion ; but as the years rolled on, men’s views 
upon this important subject became wider and more exact, until, 
in the latter part of the last century, the great French philoso- 
pher Lavoisier, partly by his own experiments, and partly by the 
teachings of the work done by others, gave us a true knowledge 
of combustion and the changes which take place when a body is 
burnt, whilst the commencement of this century marked still 
further the advance of our knowledge in this direction, and also 
as to the conditions necessary for continuing the combustion or 
burning of any inflammable substance. 

We now know that from the nature of combustion it is im- 
possible for the human body to undergo spontaneous ignition or 
combustion in the way in which the novelists and scientific ex- 
perts of the last century believed possible, but there are few 
amongst us who have not heard of, and even come across, cases 
in which large masses of coal, small quantities of oily rags, or 
waste, and hayricks which have been made from grass stacked 
before it was thoroughly dried, have ignited without any apparent 
cause, and have kept alive in our minds and on our tongues the 
term ‘‘ spontaneous combustion”; and you must pardon me if I 
commence my lecture this evening by reviewing the teachings of 
Lavoisier’s classical work, and then apply the conclusions we 
arrive at to those cases of spontaneous combustion which we meet 
with in our daily work. 

The theory of combustion which was generally accepted during 
the last century, was that every combustible body contained 
within .itself the products of combustion combined with a 
** something” called phlogiston, and when the substance was 
burnt, this phlogiston escaped, giving the flame or incan- 
descence of combustion, whilst the products were set free. 
This theory could not, however, for long stand the test of exact 
experiment, and as soon as Black introduced the balance into 
scientific research, it was found that when any substance under- 
went combustion, the products weighed more than the body 
before it had been burnt, the reverse of what one would have 
expected had the phlogistic iheory been correct. 

During the last century lived Joseph Priestley, one of the 
most remarkable men this country has ever claimed as her own—a 
man so varied in his attainments, and so energetic in his life and 
labour, that he published over one hundred ditferent works deal- 
ing with every conceivable subject, from theology to science ; 
but it was in the latter field that he especially shone, and the 
greatest achievement of his life was the discovery of the gas 
which we now call oxygen, a discovery which he communicated 
to his friend Lavoisier. 

Lavoisier at once saw the importance of the discovery which 
Priestley had made, and then conceived and carried out an ex- 
periment which has become historical as proving for the first 
time beyond doubt the’fact that the air was not a simple ele- 
mentary substance, but contained two perfectly distinct gases-— 
oxygen and nitrogen. 

Lavoisier placed in a long-necked retort about four ounces of 
mercury, and so arranged the apparatus that the air above the 
mercury in the retort should freely communicate with the air in 
a measured receiver, all contact with the outer air being pre- 
vented by standing the receiver in a vessel of mercury. He 
now heated the four ounces of mercury in the retort nearly to 
its boiling-point, and kept it at this temperature for twelve days 
and twelve nights. At first no change took place, some of the 
mercury merely distilling into the upper part of the appa- 
ratus and falling back again; but presently some little red 
specks began to appear on the surface of the metal, and in- 
creased in amount for several days, but at length ceased to 
form ; and after continuing the heating for a day or two longer, 
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in order to make sure that the action was completed, he allowed 
the whole apparatus to gradually cool down again to its original 
temperature. 

Before starting the experiment he had carefully measured the 
air in the apparatus, which amounted to fifty cubic inches, and 
the first thing which he now noticed was that of this forty-two 
cubic inches only remained, and that this residual gas had lost 
all the most characteristic properties of air; a taper plunged 
into it was at once extinguished, a mouse placed in it died after 
a few moments ; it would, in fact, neither support life nor com- 
bustion, and he recognised it as a gas discovered some three 
years before by Rutherford, and now called nitrogen. 

He then collected the red film formed on the surface of the 

mercury, which weighed forty-five grains, and heated the 
powder in a hard glass tube to a higher temperature than that 
at which it had been formed, when it again broke up, leaving 
behind metallic mercury, and yielding eight cubic inches of a 
gas which had to an exaggerated extent all the properties which 
the air had lost—a gas which he at once recognised as being 
the oxygen or ‘‘ vital” air which Priestley had discovered in 
1774. 
It was in this way that the air was shown to consist of the 
two gases, oxygen and nitrogen, and we know from experience 
that air is necessary for carrying on those cases of combustion 
which we ordinarily meet with, and the quickest way to ex- 
tinguish a fire is to cut off the supply of air from it. 

Having reached this point, the next question which suggests 
itself is, which of the constituents of the atmosphere is it which 
supports and carries on combustion, and how does it act in 
doing so? And the answer to these points can most readily be 
given in Nature’s own words, by carefully translating the result 
of a few simple experiments. 

Here are two gas jars, the one containing oxygen, the other 
nitrogen, and, taking a small ball of tow soaked with turpen- 
tine which is burning vigorously, I plunge it intothe atmosphere 
of nitrogen, when it is at once extinguished, but on now re- 
lighting it, and plunging it into the oxygen, it burns far more 
fiercely than before, and emits a most brilliant light. If we 
continued experimenting in this way, we should find that every- 
thing tends to confirm the impression gained from our first ex- 
periment, and we soon learn, as Lavoisier did, that anything 
which will burn in air will burn with still greater vigour in 
oxygen, whilst nitrogen alone instantly stops the combustion of 
those bodies which require air to enable them to burn ; indeed, 
we might go a step beyond Lavoisier’s experiments, and find 
that many bodies not looked upon as combustibles, such as iron 
and zinc, burn with considerable brilliancy in pure oxygen ; and 
it is from these facts that we came to look upon oxygen as our 
great supporter of combustion. 

The enunciation of these truths by the great French philo- 
sopher was one of the most important steps in the history of 
science, but with increase of knowledge we find that we must 
still further widen our views with regard to combustion, and 
must take care not to fall into the error of looking upon those 
substances which will burn in air or oxygen as the only com- 
bustibles, and oxygen as the only supporter of combustion; we 
find, indeed, that these terms are purely relative, and a substance 
which we look upon as a combustible may, under altered condi- 
tions, become a supporter of combustion. Indeed, a body like 
coal gas, which burns in air or oxygen, will support in turn the 
combustion of air, and we can experimentally show that it is 
just as easy to have a flame of air burning in coal gas, as under 
ordinary conditions to have a flame of coal gas burning in air. 

Again, we find that many cases of combustion will take place 
without the presence of oxygen or those substances generally 
looked upon as combustibles, and we can take a metal like 
antimony, and cause it to undergo brilliant combustion by 
throwing it in a powdered condition into an atmosphere of 
a gas called chlorine, although neither the metal nor the gas 
answer to our general ideas as to combustible or supporter of 
combustion. 

_ If we examine carefully all cases of combustion, we find that 
in them we have a body with certain definite properties of its 
Own, uniting itself with something else to form what we call the 
products of combustion, which are equal in weight to the sum of 
the weights of the two bodies uniting, and which have charac- 
teristic properties differing from those of the original substances, 
an action which we term one of chemical combination ; and ex- 
tended experiments show us that in order to obtain a true con- 
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ception of combustion, we must look upon it as ‘‘ the evolution 
of heat during chemical combination.” 

The rapidity with which chemical combination takes place 
varies to a very great extent with surrounding circumstances, 
and inasmuch as heat is very rapidly dissipated it often happens 
that where a chemical combination is slow, the heat produced 
by it is given off as rapidly as it is generated, so that the tem- 
perature of the mass becomes but little raised, and escapes 
detection by our senses. For instance, if I take a steel watch- 
spring, and having ignited a small piece of German tinder 
attached to the end of it, plunge it into a vessel of oxygen gas, 
the combustion of the tinder ignites the watch-spring, which 
burns away in the gas with the greatest brilliancy, and the 
evolution of heat is sufficient to fuse some of the metal, the 
result being that the watch-spring is converted into a chemical 
compound of iron and oxygen. If instead of bringing about 
the combination of the iron and oxygen as we have done in a 
few seconds, we allowed it to remain in moist air for two or 
three months, combination with the oxygen of the air would 
result, and the metal would rust away, and if the weight of 
metal had been the same in each case, and the same weight of 
oxygen had been combined with, exactly the same amount of 
heat would have been generated in each case ; but in the rapid 
combustion of the metal, this heat, being all generated in a few 
seconds of time, would have made its presence perfectly mani- 
fest ; whilst when the same action is spread over a long period, 
as in the rusting of the metal, the heat being dissipated as it is 
generated, escapes our notice ; and there are many amongst us 
who would smile at the idea that the rusting of their garden 
railings was giving rise to any increase of temperature. 

In this case the heat generated by the combination of the iron 
with oxygen was made manifest by raising the burning metal to 
a high temperature in the presence of oxygen free from the 
diluting action of the inert nitrogen which is mixed with it in 
the air ; but we can do the same thing by taking the iron in a 
very finely-powdered condition, so that a very large surface 
shall be exposed to the action of the oxygen of the air. I have 
here iron in this condition, sealed up in a glass tube, and on 
opening and shaking out the finely-divided metal into the air, 
it at once enters into combination with oxygen, and the heat 
generated is sufficient to make it red-hot. If, however, the same 
weight of iron in a compact form, such as wire, be taken, a long 
period of time, extending perhaps over years, would be re- 
quired for its conversion into oxide by air and moisture, and the 
heat generated would be spread over such a duration of time 
that it would be inappreciable, unless the conditions were 
such that the heat was unable to escape or the surface of 
metal exposed very large. A case of this kind occurred 
during the manufacture of the Mediterranean telegraph cable, 
which was enclosed in a strong casing of iron wire, and 
tightly coiled in water tanks, one hundred and sixty-three miles 
ot cable being wound in a coil thirty feet in diameter. Owing 
to a leak in the tank which contained the cable the water ran 
off, leaving the wire casing exposed to air, and the moist metal 
oxidised so rapidly that sufficient heat was generated to form 
considerable quantities of vapour, and to give rise to serious 
fears as to the softening of the insulating material of the core. 

Many cases of chemical combination with the oxygen of the 
air take place in nature, which are so slow that the heat 
evolved during the action escapes our senses, and indeed all 
cases of decay are processes of this kind, and the action is 
termed one of ‘‘slow combustion.” 

A tree left to rot upon the ground gradually disappears in the 
course of years, being mainly oxidised into gaseous products 
such as carbon dioxide and water vapour, and yet scarcely any 
evolution of heat is observed, although the same amount of 
heat is generated as if the tree had been cut into logs and 
burnt. 

In all cases slow combustion is accelerated by increase of 
temperature, and the higher the temperature the more rapid 
becomes the chemical action, and all combustible bodies, at a 
certain temperature, undergo what is termed ‘‘ ignition,” that 
is to say, a temperature is reached at which slow combustion 
passes into ordinary combustion with manifestation of flame or 
incandescence, the chemical combination being then so rapid 
that the heat evolved is manifest to our eyesight, whilst a still 
greater increase in the rapidity of combustion will in some cases 
bring about the most rapid form of combustion, which we term 
' * explosion.” 
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Many substances are capable of undergoing all three rates of 
combustion. For instance, it can readily be proved that when 
organic substances containing hydrogen undergo decay, some 
of the hydrogen present unites with the oxygen of the air to form 
water, and the heat generated by the combination is spread over 
so long a period that at no one moment of time is it perceptible 
to the sense. If, however, hydrogen gas be confined under 
pressure in a gas-holder, and allowed to escape through a jet 
into the air, on being ignited it burns with an intensely hot 
flame, the heat energy of which can be converted, by suitable 
contrivances, into other forms of energy, such as mechanical 
force. In this case as much hydrogen is converted into water 
in the course of a minute as would have been formed in some 
years by the process of slow combustion, and the increase in 
calorific intensity obtained is solely due to the increased rate of 
combustion, the total thermal value of the hydrogen being the 
same, whether it is burnt by a slow process taking years, or a 
rapid one in a minute. If now the same volume of hydrogen be 
mixed with sufficient air to supply it with the oxygen required to 
convert it into water, and if a light be applied to the mixture, 
the hydrogen being side by side with the oxygen necessary for 


its conversion into water, combustion takes place with enormous | 


rapidity, and the intense heat generated expands the vapour 
formed to such an extent that an explosion results. 


We have now seen that during the deeay or slow oxidation of | 


combustible bodies, heat is generated, and that it is only 
necessary for this heat to reach a certain point, z.¢. the point of 
ignition, for the little noticeable slow combustion to become 
ordinary combustion with its manifestation of flame and in- 
candescence, and it is this action to which the term spontaneous 
combustion has been given. 

When the combustible substance has a great affinity for 


oxygen, and at the same time a low point of ignition, spon- | 


taneous combustion will take place with great ease. Indeed, in 
some cases, such as that of phosphorus, we are obliged to pre- 
vent the access of air to the body if we wish to prevent ignition 
taking place, and we also find that the finer the state of divi- 
sion of the substance, the more readily will its spontaneous 


ignition take place, not because dividing the body up in any | 


way lowers the point of ignition, but because the increase in 
the size of the surface exposed to the oxidising action of the air 
is so much increased, that the heat is generated with greater 
rapidity than it can be dissipated. If we take a piece of phos 
phorus, and expose it to the action of the air, it almost directly 
commences to give off white fumes, and if the weather is warm, 
it will in the course ofa short space of time even ignite ; in 
cold weather, however, it may be left until it has nearly all 


undergone slow oxidation without ignition. If, however, we | 


dissolve it in the liquid called bisulphide of carbon, and pour 
some of this solution upon a piece of blotting-paper or linen, the 
carbon bisulphide, being highly volatile, will all evaporate, and 


leave the phosphorus in such a fine state of division that it will | 


at once spontaneously ignite. 

In practically all of the cases of spontaneous ignition which 
come under our notice, we have the heat evolved during the 
slow combustion kept in by the presence of a mass of non- 
conducting material, and this heat being unable to escape 
gradually grows higher and higher, the chemical combination 
becoming more and more rapid as the temperature increases, 
until we reach the point at which ignition of the mass takes 
place. 

Sometimes, also, the increase in temperature necessary to 
bring about spontaneous ignition is partly due to physical 
actions. If agas be suddenly compressed heat is always evolved, 
a fact prettily shown by the so-called fire syringe, in which the 
heat evolved by the compression of air is sufficient to ignite a 
piece of German tinder. 

Certain bodies have the power of absorbing many times their 
own volume of gases, and in doing this they not only give rise 
to a certain increase in temperature, due to the compression of 
the absorbed gas upon their surfaces or in their pores, but they 
also increase the chemical activity of the gas so compressed. 

Carbon is one of those substances which possess to an extra- 
ordinary degree the power of attracting and condensing gases 
upon their surface, this power varying with the state of division 
of the particular form of carbon used. The charcoal obtained 
from dense forms of wood, such as box, exhibits this property 
to a high degree, one cubic inch of such charcoal absorbing— 
according to Saussure— 
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Ammonia gas rok 90 cubic inches 
Sulphuretted hydroge 55 ” ” 
Carbon monoxide 35 ” ” 
Ethylene—olefiant gas 35 ” ” 
Oxygen vie si OM os a 
Nitrogen eid ios 65 os ” 


This absorption is very rapid at first, but gradually decreases, 
and is, moreover, influenced very much by temperature. It is at 
first purely mechanical, and itself causes a rise of temperature, 
which in the case of charcoal formed in closed retorts, as in pre- 
paring alder, willow, and dogwood charcoal for powder making, 
would produce spontaneous ignition if it were not placed in sealed 
cooling vessels for some days before exposure toair. The rate of 
absorption varies with the amount of surface exposed, and is, 
therefore, able to take part in this condensing action, so that 
when charcoal is finely powdered, the exposed surface being 
much greater, absorption becomes more rapid, and rise of 
temperature at once takes place. If, after it has been made 
charcoal, it is kept for a day out of contact with air, and is 
then ground down into a powder, it will frequently fire after 
exposure to the air for thirty-six hours, whilst a heap of charcoat 
powder of one hundred bushels or more will always ignite. It 
is for this reason that in making the charcoal for powder it is 
always kept, after burning, for three or four days in air-tight 
cylinders before picking over, and ten days to a fortnight before 
it is ground. 

There are several very interesting points with regard to the 
spontaneous combustion of charcoal, which call for more atten- 
tion than has yet been devoted to it. It is self-evident that the 
| more porous a body is, the greater amount of exposed surface 
will be available for the condensation of gases, and the great 
power that charcoal has of absorption is undoubtedly due to its 
great porosity. Now the temperature at which wood can be 
carbonised varies very considerably, and wood will begin to 
char ; that is to say, will begin to be converted into charcoal at 
temperatures very little above that of boiling water, and in the 
manufacture of some of the newer kinds of gunpowder the 
charcoal is formed by heating with superheated steam. 

Charcoal formed at this low temperature, however, still con- 
tains large quantities of hydrogen and hydrocarbons, and is not 
nearly so porous as charcoal made at a high temperature ; and 
although the diminution in porosity reduces the quantity 

of oxygen absorbed, yet another cause which tends still more 
| to dangerous rise of temperature comes into play. 
| When a substance condenses oxygen upon its surface 
| from the atmosphere, the gas is in a very chemically active 
condition, and will bring about chemical combination with 
considerable rapidity. For instance, if a piece of platinum foil 
be heated to redness, so as to drive off all gases from its surface, 
and be then allowed to cool until it ceases to be visibly red, and 
| is held in a stream of mixed air and coal gas, or air and hydro- 
gen, it again becomes red-hot, owing to the chemical combination 
of these substances upon its surface ; that is to say, it has been 
able to condense these gases together and set up combustion. 

If now charcoal be burnt at a high temperature, the carbon is 
in a dense condition, and resists to a considerable extent the 
setting-up of chemical action by the oxygen condensed and 
absorbed in its pores, but ifit has been formed at a low tempera- 
ture, this condensed oxygen will rapidly act upon the hydro- 
carbons and hydrogen still remaining in the mass, and will 
raise in this way the temperature to a dangerous point; and 
it is more than probable that very many unexplained fires have 
been brought about by beams and woodwork becoming charred 
in contact with flues and heating pipes. 

It has been experimentally determined that when wood has 
been charred at 500° it will take fire spontaneously when the 
temperature is raised in the presence of air to 680°, and that when 
wood has been carbonised at 260° a temperature of 340° only is 
required for its spontaneous ignition. 

If a beam is in contact during the winter months with a heated 
flue, or even steam-pipes,it becomes carbonised upon its surface, 
and during the summer, when the flue or pipe is probably not at 
work, it absorbs air and moisture, and during the next winter tt 
again becomes heated and further carbonised, whilst the mois- 
ture and air are driven out, ‘eaving the pores in a condition 
eminently adapted for the absorption of more air as soon as 
the temperature is allowed to fall, and in many cases sufficient 
| heat is generated to cause the charred mass to smoulder and, 
| when air is freely admitted to it, to burst into flame. 
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In the case of charcoal burnt at a higher temperature, it may 
be taken that the cause of heating is to a great extent physical, 
whilst in the low-burnt charcoal it becomes chemical as well as 
physical, and it is this chemical action which is the most dan- 
gerous, and acts in most cases of spontaneous combustion. 

The spontaneous ignition of coal has been the cause of an 
enormous number of serious accidents, and the earliest theory as 
to its cause was that it was due to the heat given out during the 
oxidation of the pyrites or ‘‘coal brasses,’’ which are com- 
pounds of sulphur and iron,and are present in varying quantities 
in nearly all coal. This idea has held its ground nearly up to 
the present time, in spite of the researches of Dr. Richters, 
who twenty years ago showed the explanation was an erroneous 
one, and even earlier, in 1864, Dr. Percy pointed out that the 
cause of spontaneous ignition was probably the oxidation of the 
coal, and that the pyrites had but little todo withit. Pyrites is 
found in coal in several different forms, sometimes as a dark 
powder closely resembling coal itself, and in larger quantities in 
thin golden-looking layers in the cleavage of the coal, whilst 
sometimes again it is found in masses and veins of considerable 
size ; these masses, however, are very heavy and are carefully 
picked out from the coal, and utilised in various manufactures. The 
yellow pyrites,and even the dark varieties, when in the crystalline 
form, remain practically unaltered, even after long exposure to 
moist air, but the amorphous and finely divided portions will 
oxidise and effloresce with great rapidity, and it is during this 
oxidation that the heat is supposed to be generated. 

Some coals that are very liable to spontaneous ignition only 
contain 0°8 per cent. of pyrites, and if we imagine this to be 
concentrated in one spot instead of being spread over the whole 
mass, and to be oxidised in aefew hours, the temperature would 
rise only a few degrees, and under ordinary circumstances this 
rise in temperature would be practically inappreciable. 

The oxidisation of masses of pyrites under certain conditions 
gives rise to the formation of ferrous sulphate and sulphur 
dioxide, with liberation of sulphur, and one might easily imagine 
that this free sulphur, which has an igniting point of 250° C., 
would play an important part in the action by lowering the point 
of ignition. This, however, could only happen with large 
masses of pyrites undergoing oxidation, and with the small 
amount of pyrites present in coal, supposing air were present 
in sufficient quantity to oxidise it, the sulphur formed would be 
converted into sulphur dioxide at temperatures as low as 60°C. 
This oxidation of sulphur at low temperatures is an action not 
generally known, but in my experiments I have found it takes 
place with considerable rapidity. The only way in which 
pyrites can assist the spontaneous ignition of coal is that when 
it oxidises, it swells and splits up the coal, thus exposing fresh 
surfaces to the action of the atmospheric oxygen. 

I have carefully determined the igniting points of several kinds 
of coal, and find that 


Cannel coal ignites at 698° F. = 370°C. 
Hartlepool coal ,, ,, 766%F. = 408°C. 
Lignite coal oo. «9 ee. = eer c. 
Welsh steam coal ,,_ ,, 870° F. = 477°C. 


So that it is impossible for the small trace of pyrites scattered 
through a large mass of coal, and slowly undergoing oxidation, 
to raise the temperature to the necessary degree. 

When coal is heating, a distinctive and penetrating odour is 
evolved, which is the same as that noticed when wood is 
scorched, and the gases produced consist of nitrogen, water 
vapour, carbon dioxide, carbon monoxide, hydrocarbons of the 
paraffin series, and sulphuretted hydrogen, the presence of the 





latter gas showing beyond doubt that oxidation of the sulphur | 


has nothing to do with the action. 

Ever since coal has been generally adopted as a fuel, it has 
been recognised that great care was necessary in the storing and 
shipment of masses exceeding 1000 tons, and ifthe coal has been 
stored wet or in a broken state, firing or heating of the mass has 
frequently taken place. Much inconvenience and loss has been 
caused by this on shore, but the real danger has occurred during 
shipment, and owing to this many a vessel has been lost 
_— all hands, without any record of the calamity reaching 
shore, 

Owing to the greater facility for treating the coal when it 
becomes heated on shore in coal stores and gas works, absolute 
ignition only rarely takes place, and it is mainly from evidence 
obtained in the case of coal cargoes that we learn most as to 
the causes which lead to it. 
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Coal is a substance of purely vegetable origin, formed out of 
contact with air, by long exposure to heat and pressure, from 
the woody fibre and resinous constituents of a monster 
vegetation which flourished long before the earth was inhabited 
by man. Coaltherefore may be looked upon as a form of char- 
coal, which having been formed at a temperature lower than 
that of the charcoal-burner’s heap, and under great pressure, is 
very dense, and still contains a quantity of these constituents 
which, in the ordinary burning, are driven off as wood naphtha, 
tar, &c., and these bodies consist of compounds containing 
essentially carbon and hydrogen, together with a little oxygen 
and nitrogen, and form the volatile matter and hydrocarbons of 
the coal. Coal also contains, besides these, certain mineral 
bodies, which were present in the fibre and sap of the original 
wood, and these form the ash which is left behind on the coal 
being burnt. These mineral substances consist almost entirely 
of gypsum or sulphate of lime, silica, and alumina, together with 
some oxide of iron, which gives the colour to the reddish-brown 
ash of many coals, and which has been formed by the decom- 
position of the pyrites in the original coal. 

The mineral constituents of coal are the only ones, with the 
exception of the pyrites, that play no part in the phenomena 
attending the heating and spontaneous ignition of coal, and we 
need therefore only regard the actions which take place when 
the carbon, hydrocarbons, and pyrites in freshly-won coal come 
in contact with air and moisture. 

Certain kinds of coal exhibit the same power of absorbing 
gases which charcoal has, although to a less degree. The 
absorptive power of new coal due to this surface attraction varies, 
but the least absorbent will take up one and a-quarter times its 
own volume of oxygen, whilst in some coal more than three 
times their volume of the gas is absorbed, which gives rise to an 
increase in temperature, and tends to increase the rate of the 
action which is going on, but is rarely sufficient to bring about 
spontaneous ignition, as only about one-third the amount of 
oxygen being absorbed by coal that is taken up by charcoal, and 
the action being much slower, tends to prevent the temperature 
reaching the high ignition point of the coal. 

All coal contains a certain proportion of hydrogen, with which 
some of the carbon is combined, together with the nitrogen and 
oxygen, forming the volatile matter in the coal. The amount 
of this volatile matter varies greatly, anthracite containing the 
smallest quantity, and cannel and shale the largest. When the 
carbon of the coal absorbs oxygen, the compressed gas becomes 
chemically very active, and soon commences to combine with 
the carbon and hydrogen of the bituminous portions, converting 
them into carbon dioxide and water vapour. As the temperature 
rises so this chemical activity increases, so that the heat generated 
by the absorption of the oxygen causes it to rapidly enter into 
chemical combination. This kind of chemical combination— 
oxidation—is always accompanied by heat, and this further rise 
of temperature helps the rapidity of oxidation, so that the 
temperature rises steadily ; and this taking place in a large mass 
of coal, which from physical causes is an admirable non- 
conductor, will often cause such heating of the mass that if 
sufficient air can pass into the heap in order to continue the 
action the igniting point of the coal will be reached. 

It has been suggested that very bituminous coal, such as cannel 
and shale, are liable to spontaneous ignition from the fact that 
heavy oils would exude from them on a rise of temperature, and 
that these, by oxidising, might produce rapid heating. Experi- 
ment, however, shows that this is not the case, and that the 
heavy mineral oils have a decided effect in retarding heating. 

We can now trace the actions which culminate in ignition. 
As soon as the coal is brought to bank, absorption of oxygen 
commences, but except under rare conditions the coal dves not 
heat to any great extent, as the exposed surface is comparatively 
small, and the largeness of the masses allows of the air having 
free access to all parts, so keeping down the temperature. After 
the coal has been screened and the large pieces of pyrites picked 
out, it is put in trucks. Here it begins to get broken up, owing 
to the many joltings and shuntings, and so offers a larger surface 
to the action of the air. When it has arrived at the ship, it is 
further broken up by being shot down the tips or shoots, and 
more harm is done at this than at any other period, for the coal 
is broken by reason of the distance it has to fall, and it has to 
bear the impact of every succeeding load falling upon it, and 
it rapidly becomes slack, so that the under part of the ship-load 
is a dense mass of small coal, which soon rises in temperature 
by reason of the large surface exposed to the air and the con- 
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sequent absorption of oxygen. This sets up chemical com- 
bination between the oxygen absorbed by the coal and the 
hydrocarbons, and in some cases culminates in combustion. 

It is found that the mass of coal exercises a most important 

action in the liability to spontaneous combustion, as although 
with 500 tons of coal to the cargo the cases of spontaneous com- 
bustion amount to only about } per cent. when the bulk is 
increased to 2000 tons, cases of spontaneous combustion rise to 
9 per cent., this being due to the fact that the larger the cargo 
the more non-conducting material will there be to keep in the 
heat, and also to the fact that the breaking-up of the coal and 
the exposing fresh surfaces will of course increase with increase 
in mass ; and it is also found that coal cargoes sent to European 
ports rarely undergo spontaneous combustion, whilst the number 
of cases rise to a startling extent in shipments made to Asia, 
Africa, and America. The result is party due to the length of 
time the cargo is in the vessel, the absorption and oxidation 
being a comparatively slow process, but the main cause is the 
increase of heat in the tropics, which causes the action to become 
more rapid ; and if statistics had been taken, most of the ships 
would have been found to have developed active combustion some- 
where about the neighbourhood of the Cape, the action fostered 
in the tropics having raised the temperature to the igniting point 
by that time. 
_ Moisture has a most remarkable effect upon the spontaneous 
ignition of coal, The absorption of oxygen is at first retarded 
by external wetting, but after a time the presence of moisture 
accelerates the action of the absorbed oxygen upon the coal, and 
SO Causes a serious increase of heat. The researches of Cowper, 
Baker, Dixon, and others, have of late years so fully shown the 
important part which moisture plays in actions of this kind, that 
it is now recognised as a most important factor. A very marked 
case of the influence of moisture came under my notice a few 
months ago. A ship took in a cargo of coal at a South Welsh 
port, the weather being fine and dry whilst she was loading at 
the main hatch, but wet whilst she was taking in the coal at the 
after-hatch, the result being that the temperature in a few days 
was uniformly about 10° higher.in the coal that had been 
loaded wet, than in the dry portion of the cargo, spontaneous 
ignition being the final result at the after-hatch. 

In order to prevent the spontaneous ignition of large masses 
of coal, it is manifest that every precaution should be taken 
during loading or storing to prevent crushing of the coal, and on 
no account must a large accumulation of small coal be allowed. 
Where possible the depth of coal in the store should not 
exceed 6 to 8 feet, and under no conditions must steam-pipes or 
flues be allowed so near the mass of coal as to give rise to any 
increase of temperature. These precautions would amply suffice 
to prevent spontaneous ignition in stored coal on land, whilst 
special precautions would have to be taken in the case of coal 
for shipment. 

Perhaps: he commonest case of spontaneous combustion is 
the ignition of oily waste or greasy cotton rags. Nearly all 
vegetable and animal oils have the power of slowly absorbing 
oxygen, and in some of them this goes on with considerable 
rapidity, with conversion of the oil into a resin, a property 
which gives them the power of drying, and causes a consider- 
able rise of temperature. A mass of oil, however, only ex- 
poses a very small surface to the oxidising influence of the 
air, but when such oil comes to be spread upon any non- 
conducting fabric, the oxidisation is very rapid, and the non- 
conducting power of the fibre of the fabric prevents the rapid 
dispersion of the heat, with the result that even a small quantity 
of such oily substance will readily inflame. 

There are plenty of well-authenticated cases in which even 
a handful of oily cotton waste, which has been used for polish- 
ing furniture, has ignited when thrown on one side, and caused 
most disastrous fires. Just twenty years ago Mr. Galletly read a 


most valuable paper before the Chemical Section of the British - 


Association, in which he showed that the liability of oils to 
produce spontaneous combustion was in proportion to their 
tendency to dry. If a substance like cotton-waste be rendered 
oily with anything except the mineral oils, it acquires the power 
of taking up oxygen from the air, and this gives rise to heat. 
The oxidation is slow at ordinary temperatures, and accord- 
ingly it may be some time before the increase of temperature 
becomes manifest ; but when this point is reached, the action 
proceeds with great rapidity, and the point of ignition is reached 
in a very short time, and then the mass burstsinto flame. If the 
oily matter be placed in a warm position at first, spontaneous 
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ignition may take place within a few hours, or even minutes. 
Galletly found that oily cotton at ordinary temperatures took 
some days to heat and ignite, whilst if placed in a chamber 
warmed to 130° to 170° F. (54° to 76° C.) the cotton greasy 
with boiled linseed ignited in 1 hour 15 minutes, and olive oil 
on cotton in 5 hours; and in a chamber heated to 180° to 
200° F. (82° to 93° C.) olive oil on cotton ignited in two 
hours. 

Cases of spontaneous combustion, due to this cause, have 
beén more abundant than from any other, and cases are even on 
record where serious fires have resulted from sparrows using 
oily waste in the construction of their nests. In all well- 
regulated workshops the orders against allowing any accumula- 
tion of oily waste are very stringent, and the most reasonable 
precaution to be taken is that all oily material, when done with, 
should be thrown into a metalivessel containing water, or which, 
at any rate, can be either emptied of waste or filled with water 
at night. If a sheet of cotton be hanging in a warm room and 
is splashed with oil, a hole will often be found charred in the 
fabric by the next morning, whilst if a few drops of a drying oil 
be allowed to fall on powdered charcoal or lamp-black, ignition 
is almost certain to follow in a few hours. 

Another common case of spontaneous ignition is that of hay- 
stacks which have been made up before the grass has been 
thoroughly dried, this being due to the sap left in the vegetable 
fibre undergoing fermentation, which being a process of oxida- 
tion gives rise to heat. This heat is kept in by the surrounding 
hay, which is an admirable non-conductor of heat, and gradually 
increases until the ignition point of the mass is reached, when 
the stack bursts into flame. In some cases the action does not 
go as far as this, and we often see the inside of a haystack charred 
to an almost black colour, showing that the action has stopped 
but little short of the point required to give active combustion, 
this being probably due to the stack having been very closely 
built, and the access ofair to the centre being small, and in some 
cases, when such a rick is cut, the air coming in contact with 
the central portion causes active ignition. If hay has once 
been properly dried, and then becomes wetted with rain, spon- 
taneous ignition hardly ever takes place, although the hay 
becomes mouldy, and it is evident that the action which leads 
to ignition of the hay is fermentation of the sap. 

Having now discussed the more common cases of spontaneous 
ignition, and seen that in every case it is due to rise of tem- 
perature, brought about by chemical action until the igniting 
point of the substance is reached, we are in a position to under- 
stand the impossibility of spontaneous combustion taking place 
in the human body. 

The process of respiration by which the tissues of the body 
used up in every action, voluntary or involuntary, are got rid of 
by a process of slow combustion, gives a normal temperature to 
the living body, and it might seem, at first sight, possible by pre- 
venting the escape of such temperature, to increase it to a point 
at which ignition might be possible ; but we know by experience 
that the effect of swathing the body in non-conducting materials, 
so as to prevent the escape of heat from it, results in profuse 
perspiration, and before the living flesh could undergo com- 
bustion it would be necessary to drive from it the whole of the 
moisture which it contains. 

The human body contains from 75 to 80 per cent. of its 
weight of water, and in order to evaporate this amount, an 
enormous amount of heat would be required, and life would 
have been impossible long before the necessary dryness of the 
mass had been arrived at. In fact, the moisture present in the 
body may be looked upon as its great safeguard against the 
effect of heat, and it is perfectly possible for a living man to re- 
main in an oven which would roast a steak or cook an egg ; the 
evaporation of water from the skin taking up so much heat that 
the temperature of the living flesh would never rise above a cer- 
tain point until the moisture was exhausted. It used to be sup- 
posed that the cases of spontaneous combustion took place in 
people whose intemperate habits had caused the body to become 


| saturated with alcohol, and that it was this substance which 


caused its ready ignition ; but as Liebig pointed out, some forty 
years ago, the presence of the alcohol could have no effect, as if 
we take a sponge and soak it in spirits of wine and ignite it, 
the alcohol burns away and leaves the sponge untouched, and 
the same thing would undoubtedly happen in the case of the 
living flesh. 

In this lecture I have tried to bring before you the important 
fact that spontaneous combustion merely means that the heat due 
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to chemical actions taking place in any substance, heat which has 
been unable to escape has raised the temperature to the point of 
ignition, a point at which slow combustion passes into rapid 
combustion with manifestation ofincandescence ; and in speaking 
of spontaneous combustion, we must clearly remember that it 
represents merely the acceleration of an action which has been 
going on slowly and surely, although our senses may have been 
too deadened to detect it, and that if we wished to be hyper- 
critical, ‘‘ Unaided Ignition,” or ‘‘ Natural Ignition,” would 
be a far more correct term to apply to it than ‘‘ Spontaneous 
Combustion.” 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE. —The following appointments in connection with 
the scientific departments are announced :—Mr. Francis Darwin, 
Reader in Botany, to he Deputy Professor in the place of Prof, 
Babington, who is still unable to lecture ; Dr. D. MacAlister to 
be Assessor to the Regius Professor of Physics; Dr. Hill, 
Master of Downing, and Dr. H. D. Rolleston to be Examiners 
in Anatomy ; Dr. A. S. Lea and Prof. Schiifer to be Examiners 
in Physiolozy ; Dr. W. J. Sollas and Mr. P. Lake (St. John’s) 
to be Examiners in Geol gy; Mr. Skinner (Christ’s) to be an 
Examiner in Chemistry ; Prof. J. J. Thomson and Prof. G. F. 
Fitzgerald (of Dublin) to be Examiners in Phy-ics; Mr. A, 
Sedgwick (Trinity) and Mr. W. Bateson (St. John’s) to be 
Examiners in Zoology ; Prof. Lewis and Mr. H. A. Miers to 
be Examiners in Mineralogy; Mr. Seward (St. John’s) and 
Prof. D. E. Oliver to be Examiners in Botany. 

Prof. Sir R. S. Ball has been appointed an Elector to the 
Isaac Newton Astronomy Studentshi). 

The Moderators and Examiners for the next Mathematical 
Tripos (Part I.) are Mr. Walsh (Jesus), Mr. Dawson (Christ’s), 
Mr. Burnside (Pembroke), and Mr. Whitehead (Trinity). For 
the Second Part, Dr. Forsyth, Sir R. S. Ball, Prof. Lamb, and 
Mr. H. F. Baker (St. John’s) are to examine. 

Mrs, E. J. Moore, daughter of the late Colonel Fletcher, 
has presented to the University her father’s valuable collection 
of Silurian fossils, in supplement of the Fletcher collection pur- 
chased many years ago for the Woodwardian Museum. 

The Clerk Maxwell Studentship in Experimental Physics, of 
the value of about £180 a year, tenable for three years, is 
vacant by the resignation of Mr. W. Cassie, who has been ap- 
pointed to a professorship at the Royal Holloway College. 
Candidates must be members of the University who have been a 
student for one term or more at the Cavendish Laboratory. The 
names of applicants are to be sent to Prof. J. J. Thomson 
before November 18. 

A grant of £100 from the Worts Travelling Scholars Fund 
has been made to F. W. Keeble, Frank Smart student of 
Caius College, to enable him to pursue botanical research in 
Ceylon. j 

An examination for scholarships and exhibitions in Natural 
Science, of the value of £80 a year and under, will be held at 
Trinity College on Tuesday, October 31. 


AT the annual meeting of the New Decimal Association, on 
October 18, Mr. Samuel Montagu, M.P., remarked that 
there was a prospect of the United States adopting the 
metric system as well as a decimal system of coinage. 
Efforts had. been made to induce Mr. Acland to instruct 
Inspectors to examine in the metric system in those schools 
where it was taught, and, in a letter received from the 
Education Department on the subject, it was said: ‘‘ The 
Code does not prescribe knowledge of the metric system, 
but of the principles of that system—i.¢. of the diminution of 
quantities by terths, and their increase by tens, with examples 
sufficient to illustrate the conveniences of the system. Her 
Majesty's inspectors are required to satisfy themselves that the 
Principles as thus defined are properly taught. It is proposed 


-~ issué a memorandum to inspectors on the point at an early 
ate,” 


SCIENTIFIC SERIALS. : 
American Fournal of Science, October.—On endothermic 


reactions effected by mechanical force, by M. Carey Lea. The 
object of this investigation was to find whether the blackening 
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effects of pressure upon the silver haloids and other salts could 
be made immediately visible to the eye, instead of after the 
application of a reducing agent. For this purpose the pressure 
was increased to about a million pounds per square inch, or 
about seventy thousand atmospheres. This pressure was 
obtained by means of a vice actuated by a screw with six turns 
to the inch and a lever three feet long. The nuts had to be 
four inches in length to prevent stripping of the thread. The 
jaws were specially constructed, and faced with steel welded on. 
The materials experimented upon were wrapped in platinum or 
silver foil, which remained unaffected by the pressure. Silver 
sulphite and carbonate were moderately darkened by two days’ 
pressure, and silver salicylate considerably so. Salts of mercury 
also showed pronounced effects, which prove that mechanical 
force can bring about endothermic reactions corresponding to 
those affected by light, heat, and other forms of energy.—Con- 
ditions of Appalachian faulting, by Bailey Willis and C. Willard 
Hayes. The authors discuss the antecedent conditions for the 
development, the mechanics of step-folds and thrust-faults as 
bearing upon actually observed Appalachian structure, and the 
direction from which the compressing force acted. They come 
to the conclusion that the latter was equal in opposite directions, 
and directed north-westward and south-eastward.—On the 
separation of copper from cadmium by the iodide method, by 
Philipp E. Browning. The copper was precipitated from a 
mixed solution by potassium iodide, and filtered through an 
asbestos felt, washed, dried at 120°C. and weighed. The fil- 
trate and washings containing the cadmium were heated to 
boiling, and sufficient sodium carbonate was added to complete 
the precipitation. The precipitate was washed with hot water 
until free from sulphate or iodide. The crucible containing the 
cadmium carbonate was heated gently at first, then gradually to 
a higher degree until the white carbonate had changed to the 
brown oxide. The method, as tested by. means of standard 
solutions, is fairly accurate, and it is simple in manipulation. — 
Also papers by Messrs. Foerste, Hidden, Wheeler, Eakins, 
Williams, Penfield, and Marsh. 


THE American Meteorological Journal for October contains 
an account, by A. L. Rotch, of the establishment of a meteoro- 
logical station at Charchani, near Arequipa, at an altitude of 
16,650 feet, which is said to be the highest station in the world. 
A sum of money was left to Harvard College Ob:ervatory by 
U. A. Boyden, tor the purpose of establishing an observatory 
at a high station, and owing to the remarkable clearness of 
the air at Arequipa, Peru, this situation was selected for the 
purpose. The establishment is fully equipped with instru- 
ments and is 8,050 feet above the sea; to the north-east and 
ten miles distant is the quiescent volcano of the Misti, 19,000 
feet in altitude, and twelve miles north rises Charchani, 20,000 
feet high. The meteorological station now in question has 
been established just below the permanent snow line, and is 
supplied with self-recording aneroid and thermometers. The 
ascent from the permanent observatory, 8,600 feet below, can 
be made by mule in about eight hours, and an assistant is en- 
trusted with the duty of visiting the station periodically to 
attend to the records. The results of the observations at both 
stations wili be published in the Annals of the Harvard College 
Observatory, and will furnish a valuable addition to our know- 
ledge of mountain meteorology. 

In the same number, Prof. G. E. Curtis gives an analysis of 
the causes of rainfall, with especial relations to surface condi- 
tions. Among these a principal question is whether forestation 
increases and deforestation decreases the rainfall. The author 
considers that the influence of forests has been over-estimated, 
and that if they affect the rainfall, the amount bas, in most 
cases, not been greater than the amount of probable error in the 
observations themselves, and therefore that the statistics give 
no assurance that the effect is not an error of observation. If 
the rainfall is increased it must be due either to an increase 
of evaporation, and its subsequent precipitation over the 
same region, or to the diversion of rain to the forest area, 
which might have fallen elsewhere. 





SOCIEITTES AND ACADEMIES. 
ParIs. 

Academy of Sciences, October 16.—M. Loewy in the 
chair.—On the stability of equilibrium of the axis of the 
gyroscopic top, by M. H. Resal.—On the partial differen- 
tial equation presented in the theory of the vibrations 
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of a membrane, by Enile Picard —Oa the crystallisation 
of water hy decompression below zero, by M. E. H. 
Amagat. The experiments were performed with the appara- 
tus provided with glass sights used for studying the solidi- 
fication of liquids under pressure. But the conical sights 
mounted in ivory were apt to split into plates, and lose their 
transparency under high pressures. Cylindrical pieces mounted 
with marine glue were substituted, some of which resisted pres- 
sures up to 1800 atmospheres. The water enclosed in the steel 
cylinder was first solidified and maintained at a temperature 
below zero. By gradually raising the pressure, the ice was 
fused and made to disappear completely. On diminishing 
the pressure, crystals were deposited on the inner surface 
of the glass, just as in the case of bodies denser 
in the solid state when the pressure was raised. The 
phenomenon is, however, rather more difficult to produce. The 
solidification was especially retarded when care was taken to 
fuse all the crystals by pressure, but even when a few fragments 
were left no such beautiful crystals were obtained as in the case 
of chloride of carbon. It would be extremely interesting to fol- 
low up, for a certain number of liquids, the variation of the 
point of fusion under very high pressures ; as the ratio of the co- 
efficients of compressibility of water and of ice is unknown, it 
may be asked whether under sufficient pressures the density of 
ice does not exceed that of water, thus giving rise to a point of 
inversion which would assimilate the behaviour of water to that 
of other liquids, or whether other liquids show such a point of 
inversion in the opposite sense. 
appearances observed in the case of chloride of carbon.—On an 
extension of Riemann’s method applied to equations of the second 
order to equations of any order, by M. Delassus.— On the third 
principle ot energetics, by M. H. Le Chatelier. This is a reply 
to M. Meyerhoffer’s criticism, and shows that the term capacity 
for energy is differently defined by the two authors. Thermo- 
dynamic theory is based upon two experimental principles and 
an hypothesis concerning the nature of heat. The latter may 
be eliminated by substituting for it the experimental principle 
which can be expressed as follows: It is impossible to extract 


energy from a system of bodies without making two at least of | 


its constituents experience changes of opposite sense. From 


this the proportionality of work performed and heat consumed | 


or generated is easily deduced. It is this proportionality which 
enables us to reduce the number of algebraic equations to two, 


sufficient to represent three distinct experimental principles. | 
—On the electric conveyance of heat, by M. L. Houllevigue. | 
The difference of potential between a conductor and iron is dif- | 
One joint | 


ferent accordingly as the iron is magnetised or not. 
of a copper-iron couple was brought into a magnetic field, 
and the other left out. Since this arrangement could not 
give rise to a steady current without creating energy, an 
opposing electromotive force was to be expected between 
the variously magnetised parts of the iron. 
ence of potential was, in fact, found, the balance being in 


favour of the less magnetised portions. —On some properties of | 


the oxides of lead, by M. A. Bonnet.—On the interior tem- 
perature of bread coming out of the oven, by M. Balland. 


Experiments performed on various kinds of bread from different | 


ovens show that the temperature of the crumb during baking 
reaches 100° or 102°, that of the crust being much higher. When 
beyond 100° the steam imprisoned by the crust is under a 
certain pressure, If this pressure is relaxed by the bursting of 
the crust, 
Observations of the phenomena of karyokinesis in the blasto- 
derm cellules of the teleostea, by MM. E. Bataillon and R. 
Koehler.—On the germination of the Ricinus, by M. 
du Sablon.—A new enemy of the vine, Alanyulus guttulatus, 
Fabr., by M. Fontaine. This is a myriapod which invades the 
buds in numbers, ranging from five to ten per bud, forming 


balls of the size ofa small pea. Washing with potassium sulpho- | 


carbonate and sulphuring the soil are remedies proposed.— 
On some phenomena relating to the movement of the sea near 
Bonifacio, by M. Nicol. 
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InsricuTION OF MECHANICAL ENGINEERS, at 7.30.—On the Working of 
Steam Pumps on the Russian South- Western Rai! ways: 
Borodin. 
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This would explain certain | 





Such a differ. | 


the temperature of the interior falls to 100°.— | 


Leclerc | 
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Correspondence—Why are the Prairies Treeless ? 
G. M. AsHER, 
SWAN, 
Meetings of the Re yal Geographical Society, Session 1f92- 
Geographical Literature and Maps cf the Morth. ewe us Maps and 
I}lustraticns, 


By Major-General Sir Freprerick GoLpsmMip, 


By W. M. Conway. 


Mivirr Curisty ard 
D.L.—The Ruins of Mashonaland. Konert M. W. 


London: EDWARD STAN FORD. Price 2s. 
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CATERPIL LARS’ DWELLINGS. By E. A. 
WHA’ JS A STAR egg a By > C. RANYARD 
DEEP-SEA DEPOSITS. By the Rev. F. N. HuTCHINSON. 
LOW-LYING METEORS. By Prof. bh ToMLINSON 
SCIENCE NOYES AND FACE OF THE SKY. 
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L. REEVE & C0.'S NEW WORKS, 


PREPARING FOR PUBLICATION BY SUBSCRIPTION. 
THE HYMENOPTERA ACULEATA OF 
THE BRITISH ISLANDS. By EDWARD SAUNDERS, F LS 
Prospectus and Form for Subscribers may be had on applicatior 
The HEMIPTERA HETEROPTERA of 
the BRITISH ISLANDS. By EDWARD SAUNDERS, F.L.S 
Complete in t volume. Small Edition, by a Structural Plate, 14s 


Large Edition, with 31 Coloured Plates, 48-. 
The LEPIDOPTERA of the BRITISH 





ISLANDS. By CHARLES G. BARRETT, F.E.S. Parts 1.-IX 
Each with 4 Coloured Plates, 5s. Prospectus and Form for Su pscribers 
may be had on application. 

LEPIDOPTERA INDICA. By F. Moore, 
F.Z.S., F.E.S. Part 14, 15s. Also Vol. I., with 94 Coloured Plates, 
49 5s., Cloth; £9 15s., Half-morocco. Prospectus on appli ation. 

The COLEOPTERA of the BRITISH 
ISLANDS. By the Rev. Canon FOWLER, M.A., F.L.S. Large 
Edition, complete in 5 vols,, with 180 Coloured Plates £14. Small 


Edition, complete in 5 vols., with 2 Structural Plates, ry 


CATALOGUE OF BRITISH COLEOP- 
TERA. By D. SHARP, M.A., F.R.S., and Rev. Canon FOWLER, 


M.A., F.L.S. Price 1s. 6¢.; or printed on one side only for labels, 


2s. 6d. 
The STRUCTURE and LIFE-HISTORY 


of the COCKROACH. An Introduction to the Stu f Insects 
By L. C. a F.R.S., and Prof. ALFRED DENNY. 1 
Woodcuts, 75. 6d. 

The BUTTERFLIES of EUROPE. De- 
scribed and Figured by H. C. LANG, M.D., F.L.S. With 32 Coloured 
oy containing upwards of goo Figures. 2 vols., super-royal 8vo, 

The. ‘PHYSIOLOGY of the ENVE RTE. 
BRATA. By A. B. GRIFFITHS, Ph.D., F.R.S.(Edin.), F.C.S 


Demy 8vo, with 81 Illustrations, 15s. net 

BRITISH FUNGI, PHYCOMYCETES and 
USTILAGINEA. By GEORGE MASSEE. 8 Plates, 7 ‘ 

BRITISH FUNGOLOGY. By the Re v. M. a. 
BERKELEY, M.A., F.L.S. Reissue. With - wn t of nearly 
e rae Se WORTHINGTON G. SMITH, F.L.S. Vols. 24 
Coloure ates, 30s. 

HANDBOOK of the BRITISH phage ty ge 
By G. BENTHAM, F.R.S. Sixth Edition. Revised by Sir J. 
HOOKER, C.E.. K.C.S.1., F.RK.S. 10s. 6d. 

ILLUSTRATIONS of the BRITISH 
FLORA. Drawn by W. H. Fitcn, F.L.S., and W. G. Smiru, F.L.S, 


1315 tome Engravings. Third Edition. Revieed a Enlarged. 
BRITISH INSECTS. By E. 
Coloured Plates, 14 
BRITISH BEETLES. By E. C. Ryr. 
Re-written by the Rey 


Edition. Revised, and 
FOWLER, M.A.. F.L.S. 16 Coloured Plates 


BRITISH BUTTERFLIES and MOTHS. 
y H. T. STAINTON. 16 Ccloured Plates, 10s. 6d. 
BRITISH BEES. by W. E. Suvckann, 16 
Coloured Plates. 10s. 6c. 
BRITISH SPIDERS. by E. F. 
16 Coloured Plates, 1° -s. 
THE EDIBLE MOLLUSCA OF GREAT 


BRITAIN AND IRELAND — Recipes for Cooking them By 
M.S. LOVELL. Second Edition > Coloured Plates, 


BRITISH ZOOPYHTES. By A. S. PENNING- 
TON, F.L.S. 24 Plates, 10s. 6d. 


BRITISH WILD FLOWERS. 





F. SvTaveELey. 16 


New 


in part Canon 


STAVELEY. 


Familiarly 


Described in the Four Seasons. By THOMAS MOORE, F.L.S. 
24 Coloured Plates, 16s 
BRITISH GRASSES. By M. PLUvEs. 16 


Coloured Plates. sos. 6. 

BRITISH FeRNS. By M. Puuves. 
Plates, 10s. 6d. 

BRITISH SEAWEEDS. by S. O. 

16 Coloured Plates, 1cs. 6d. 

CONTRIBU!I IONS TO THE FLORA OF 
MENTONE AND TO A WINTER FLORA OF THE RIVIERA, 
including the Coast from Marseilles to Gen a. By). T. MOGGRIDGE, 

Lé. Re = 8vo, with 99 Coloured Plates, 63s. 
81, May, with 6 Coloured Plates, 3s. 6 


The BOTAN ICAL MAGAZINE : 


16 Coloured 


GRAY. 


Figures 


and Descripticns of New and Rare Plants. By Sir J. D. HOOKER, 
F.R.S., &c. Third Series, Vols. I. to XLVIII., each 42 Published 
Monthly, with 6 Piates. 3s. @ Coloured. Annual Subscription, 42s 


L. REEVE & CO., 
Publishers to the Home, Colonial, and Indian Governments, 
6 HENRIETTA STREET, COVENT GARDEN, W.C. 
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Verlag von GUSTAV FISCHER in JENA. 


ABHANDLUNGEN, PALAONTOLO- 


| 
GISCHE Herausgegeben von W. DAMES und E | 


JAHRBUCHER, ZOOLOGISCHE. Heraus- 
gegeben von Professor Dr. J. W. SPENGEL in Giessen. 
ABTHEILUNG FUR ANATOMIE UND ONTO. 
GENIE DER THIERE. Sechster Band. Erstes Heft. 
Mit 11 lithographischen Tafeln und 14 Holzschnitten. 

Preis, 18 Mark. 
Innait:—WILL, LUDWIG, Beitrige zur Entwicklungsgeschichte der 
Reptilien. 


KAYSER. Neue Folge. Band II. (Der ganzen Reihe 
Band VI.) Heft 1: 

FUTTERER, R., DIE OBEREN KREIDEBILDUN- 
GEN DER UMGEBUNG DES LAGO DI SANTA 
CROCE IN DEN VENETIANER ALPEN. Mit 
1 geologischen Karte, 1 Profil-Tafel, 10 Petrefacten- 
Tafeln und 25 Textfiguren. Preis, 25 Mark. 





Zweites Heft. Mit 11 lithographischen Tafeln und 12 
AMMON, OT10, DIE NATURLICHE AUS- Abbildungen im Text. Preis, 16 Mark. 
LESE BEIM MENSCHEN. Auf Grund der Ergebnisse 
der anthropologischen Untersuchungen der Wehrpflich- 
tigen in Baden und anderer Materialien dargestellt. 


InHALT:—SEELIGER, OSWALD, Studien zur Entwicklungsges- 
c hichte der Crinoiden (Antedon Rosacea). 


Preis, 7 Mark. ABTHEILUNG FUR SYSTEMATIK, GEOGRAPHIE 
IND OLOGIE ER T SRE. Sec 2 
InnaLtt: Von der Vererbung. Die natiirliche Auslese der Kopf- UNI BIOL( GIE- DE R Patt RE. Sechster Band. 
. ; > phage ¥ ; Fiinftes Heft. Mit 5 lithographischen Tafeln. 
Formen der Wehrpflichtigen in Stadt und Land. Auslese-Erscheinungen Preis Mark 
bei den Pigmentfarben der Wehrpflichtigen in Stadt und Land. Wachs- - reis, 16 Mark. 
thum:-Verschiecenheiten der Wehrpflichtigen in Stadt und Land. Ent InnHALT:—MULLER, Beobachtungen an im Wasser lebenden Schmet- 
wickelungs-Verschiedenheiten der Wehrpflichtigen in Stadt und Land. terlingen.—ORTMANN, Die Koralliriffe von Dar-es-Salaam und Um- 


Die natiirliche Auslese und die seelischen Anlagen. Die Kopf-Formen der ge gend.—PETERSEN, Ueber die Ungleichzeitigkeit in der Erschei- 
Gymrasiasten und die natiirliche Auslese. Die kirchlichen Knaben- nung der Geschlechter bei Schmetterlingen.—VERHOEFF, 
Convicte und die natiirliche Auslese der Kopf-Formen. Die natiirliche zur Biologie der Hymenoptera.—BEDDARD, On 
Auslese der Pigmentfarben in Gymnasien und kirchlickhen Knaben-Convicten from Japan. 

Wachsthums- und Entwickelungs-Erscheinungen bei Gymnasiasten und 
Convict-Schiilern. Die Entstehung von Bevilkerungs-Gruppen durch die 
natiirliche Auslese. Die Bildung der Stinde und ihre Bedeutung fiir die 
natiirliche Auslese. 


Beitrage 
some Perichetide 


Ausfiihrlicher Prospect und Inhaltsverzeichniss iiber die frither erschie- 
nenen Biinde ist durch die Verlagsbuchandlung zu beziehen. 


MITTHEILUNGEN, BOTANISCHE, aus 
ARBEITEN, MORPHOLOGISCHE. DEN TROPEN.  Herausgegeben von Dr. A. F. W. 


canna a ana " SCHIMPER, a. o. Professor der Botanik an der Uni- 
Herausg. von Dr. GUSTAV SCHWALBE, o. 0. Pro- : : ae bas Ph * 

; , _ : yersitat Bonn. Heft5: SCHENK, Dr. H., BEITRAGE 
fessor der Anatomie und Director des anatomischen Instituts a 7 Rt > a amen ; Sore 
an der Universitat zu Strassburg i. Elsass. Zweiter Band. - ee UND ANA TOMIE DER LIANEN. 
Sestes Cleh. Bait 50 Takin. Preis, 16 Mark. ‘ neil: Beitiage zur Anatomie der Lianen. Mit 12 


Tafeln und 2 Zinkographien im Text. 
INHALT :—ASCHOFPFP, Beitrag zur Entwicklungsgeschichte der Arterien 
beim menschlichen Embryo.—MOSER, Ueber das Ligamentum teres des 
des Hiiftgelenks.—PFITZNER, Beitrige zur Kenntniss des menschlichen Heft 6: MOLLER, ALFRED, Die Pilzgiirten einiger siid- 
Extremititenskeletts. V.: Anthropologische Beziehungen der Hand- und amerikanischer Ameisen. Mit 7 Tafeln und 4 Holzschnitten 
Fussmaasse. im Text. 


Preis, 20 Mark. 


Zweites Heft. Mit 4. Tafeln. Preis, 13 Mark. 

Ixuatt :-—REBENTISCH, Der We.berschiidel.—GAU PP, Beitrigezur | SCHULZE, Dr. ERWIN, und BORCHER- 
Morphologie des Schiidels. I. DING, FRIEDRICH. FAUNASAXONICA. Amphi- 

Drittes Heft. Mit 6 Tafeln. bia et Reptilia. Verzeichnis der Lurche und Kriechtiere 

Innatt:—SCHWALBE, Ueber den Farbenwechsel winterweisser | des nordwestlichen Deutschiands. Mit fiinfundzwanzig 
Thiere. DREYFUSS, Beitriige zur Entwicklungsgeschichte des Mittel- Abbildungen. Preis, 1 Mark 80 Pf. 


ohres und des Trommelfells des Menschen und der Siiugethiere. -DAVID- 
SOHN, Ueber die Arteria uterina, insbesondere iiber ihre Beziehungen zum STRASBURGER Dr EDUARD o. 6. Pro- 
en Uterinsegment. | ’ . ’ ° e 
Spe rene fessor der Botanik an der Universitat Bonn. HISTOLO- 
BLOCHMANN, Dr. F. o. 6. Professor der Zoo- GISCHE SELTRACE. 
logie an der Universiiat Rostock. UNTERSUCHUNGEN ; . 
UBER DEN BAU DER BRACHIOPODEN. Mit 7 | Heft IV. Das Verhalten des Pollens und die Befruchtungs- 


pa > : =a vorg ing bei den Gymnospermen. Schwirmsporen, 
lithographischen Tafeln 1893. Preis, 25 Mark. | a SS —— chwarmspore 
. Gameten, pflanzliche Spermatozoiden und das Wesen der 
INHALT :—Abschnitt r. Die Schale.—-Abschnitt 2. Allgemeine Besch- | Befruchtung. Mit 3 lithographischen Tafeln. — 
reibung der diusseren Morphologie. —Acschnitt 3. Die Kiérperwand und der Preis, 7 Merk. 


Mantel.—Abschnitt 4. Das Muskelsystem —Abschnitt 5. Der Armapparat, 
—Abschnitt 6. Der Darm mit seinen Anhiingen.—Abschnitt 7. Die Leibes- 
hible, die Mantelsinus, die Mesenterien, die Nephridien.—Abschnitt 8. 
Das Blutgefiisssystem.—Abschnitt 9. Die Geschlechtsorgane.—Abschnitt 10 


— DAS KLEINE BOTANISCHE PRACTICUM FUR 
ANFANGER. Anleitung zum Selbststudium der mikro- 
skopischen Botanik und Einfiihrung in die mikroskopische 

Das Nervensystem. Technik. Zweite umgearbeitete Auflage. Mit 110 


n Holzschnitten. Preis, 4 Mark 50 Pf. 
HERTWIG, Dr. OSCAR, o. 6. Professor der 
Anatomie und Director des II. anatomischen Instituts an 


der Universitit Berlin. LEHRBUCH DER ENTWICK- | ZIEHEN, Dr. THEODOR, Professor an der 
LUNGSGESCHICHTE DES MENSCHEN UND DER Universitit Jena. LEITFADEN DER PHYSIO! 0- 


WIRBELTHIERE.  Vierte theilweise umgearbeitete | GISCHEN PSYCHOLOGIE IN 15 VORLESUNGEN. 
Auflage. Mit 362 Abbildungen im Texte und 2 litho- | Mit 21 Abbildungen im Text. Zweite, durch einen 
graphischen Tafeln. Preis: broschiert 11 Mark 50 Pf., Vortrag iiber den Affekt vermehrte und verbesserte Auflage. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE, 


STAR ATLAS. Gives ali the Stars from 


1 to 65 magnitude between the North Poie and 34° South Declination, 
and all Nebulz and Star Clusters which are vi-ible in telescopes of 
moderate powers. Translated and oorunet from the German of Dr 


KLEIN, by the Rev. E McCLURE, New Edition brought 
uptodate. Imp. gto, with 18 Charts ay 30 pages Illustrative Letter 
, Press Cloth Boards, 7s. 6d. 
It was by this Atlas the at Dr. ANDERSON discovered the new star in 
ties 
VEGETABLE WASPS AND PLANT 
WORMS. By M. C. COOKE, M.A., LL.D, Author of ** Toilers in 
the Sea,”’ &c. Lllustrated. Post 8v», Cloth Reards 5 


FREAKS AND MARVELS OF PLANT 


LIFE: or, Curiosities of Vegetation. By M. C. COOKE, M.A, 
LL.D. With numerous Illustrations, Post 8vo, Cloth Beards, 6s. 

TOILERS IN THE EA. By M. C. 
COOKE, M.A., LL.D. With numerous Illustrations. Post 8vo, 
Cloth Boards, 5s. 

FLOWERS OF THE FIELD. By the 
late Rev. C. A. JOHNS. New Edition, with an Appendix on Grasses, 
by C. H. Jonns, M.A. With numerous Illustrations, Post 8vo, Cloth 
Boards, 6s. 

WILD FLOWERS. “7 Anne Pratt, 


Author of ‘‘Our Native Songsters.” 
Plates. 16mo. Cloth Boards, 8s. 


THE FERN PORTFOLIO. By Francis 
GEORGE HEATH. One Vol. (16 in. by 12 in.), Cloth, 8s. Fifteen 
Plates, life-size, exquisitely Coloured from Nature, and accompanied 
by descriptive Text—all the Species of British Ferns, which comprise a 


large eon of the Ferns of America and many other parts of the 
World 


INDIA, The HISTORY of. 


. J. TROTTER, Esq. 


Two Vols., with 192 Coloured 


New Edition. 
Demy 8vo, Cloth Boards. 6s 


CHINA. By Prof. R. K. Douglas, of the 
ee ee bee Map. New and Revised Edition. Crown 
HOW TO MAKE COMMON THINGS. 


For Boys. 
fork,” &c. 


By JOHN A. BOWER, Author of “Science Applied to 
Copiously Illustrated. Crown 8vo, Cloth Boards. 3s. 6d. 


London: NORTHUMBERLAND AVENUE, 


WX: 


43 QUEEN VICTORIA ST., E.C. 


THE ROMANCE OF SCIENCE. 
TIME. By Prof. C. V. Boys, A.R.S.M., 
F.R.S. [/n preparation. 
OUR SECRET FRIENDS AND FOES. 
Ra lie 
COLOUR. By Captain Abney, F. R.S. With 


numerous Diagrams. Post 8vo, Cloth Boards, 2s. 6d. 


COAL. By Prof. R. Meldola. With nu- 
Post 8vo. Cloth Boards, 25. 6d. 


DISEASES OF PLANTS. By Prof. 
MARSHALL WARD Post 8vo, Cloth 
TIME AND TIDE: A ROMANCE OF 
THE MOON. Second Edition, Revised. By Sir ROBERT S. 


BALL, LL.D., F.R.S., Royal Astronomer of [reland. Illustrated 
Post 8vo, Cloth Boards, 2s. 6d. 


THE STORY OF A TINDER-BOX. By 
the late CHARLES MEYMOTY TIDY, M.B.M.S., F.C.S. With 
numerous Illustrations. Post 8vo, Cloth Boards, 2s 

THE BIRTH AND GROWTH OF 
WORLDS. A Lecture by Prof. GREEN, M.A., F.R.S. Post 
Cloth Boards, rs. 

SOAP BUBBLES, AND THE FORCES 
WHICH MOULD THEM. Being a Course of Three Lectures de- 
livered at the London Institution, in December 1889 and January 1290, 
before a Juvenile Audience. By C. V. BOYS, A.R.S.M., F.R.S. 
With numerous Diagrams. Post 8vo, Cloth Boards, 2s. €d. 


SPINNING TOPS. The Operatives’ Lec- 
ture of the British Association Meeting at Leeds, September 1890. By 
Prof. J. PERRY, M.E., D.Sc., F.R.S. With numerous Diagrams. 
Post 8vo, Cloth Boards, 2s. 6d. 


numerous 


merous Diagrams 


With numerous I)lustrations. 


3vo, 


THE MAKING OF FLOWERS. By the 
Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. With 
everal Illustrations. Post 8vo, Cloth Boards, 2s. 6d. 


Brighton: 135 NORTH ST 


NEW WORK BY PROFESSOR MILNES MARSHALL. 


Just published, with numerous Illustrations, 8vo, 215. 


VERTEBRATE EMBRYOLOGY. 


A Text-book for 


Students and Practitioners. By A. 








Subscriber's Edition, 


Old Foolscap Paper 


MILNES MARSHALL, M.D., D.Sc., M.A., F.R.S., Professor in the Vict oria University; Beyer Professor of Zoology in Owens Colman: 
late Fellow of St. John’s College, Cambridge. 
London: SMITH, ELDER, & CO., 15 Waterloo Place. 
S New Publication. 
Whcle Foolscap, Cloth, about 40 pp., 
(the Subscriber’s Name will be Printed on his or her own Copy), 
SSSSSSSSOSCOOOOSD 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE 


SSSSSSSCOSSOOSOOE 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET. 


Newcastle-on-Tyne. 
PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.L.C. 





Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company. 
Cambridge.’’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


Entitled 


FOURNET, 


CONTENTS :— 
AN ILLUSORY EYE DISEASE, 
PROGRESSIVE (sic) MYOPIA 
Case No. 1.—Culled from Mr. Rosert BRUvENELL CARTER. 
One Lithographed Prescription. Four Wood Engravings 
o. 2.—Culled from Mr. NETTLESHIP. 
One Lithographed Moorfields Hospital Form. 
Case No. 3.-—Culled from Mr. Joun Couper. 
One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry Sitcock. 
One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Georce Lawson 
One Lithographed Moorfields Hospital Form. 
54is.—Culled from Mr. CritcHeTT. 
One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. NeETTLESHIP. ; 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A. FOURNET, 
18, BENTINCK ST., WELBECK ST., LONDON, W. 
Price 425. 


1892. 


Case N 


Case No. 
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CONCHOLOGY. 








Opisthostoma 
mirabile 
E. Smith. 


Opisthostoma 
pulchellum. 
G. Austen. 





HELIX FULTONI. 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teacners, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


6&0 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s, 


New Price Listof Minerals, Rocks, and Stratigraphical Seriesof Fossils 
Post Free. 


ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CaTALOGuBsS GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

Mr .HENSON has just received some good Groups of Japanese Stibnite, 
inter sting Quartz Crystals inclosing Rutile and other Substances, apd a 
Very Fine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. ; 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Bervls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rucks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. ScnHoot Cotvections of Sedi- 
ees and Igneous Rocks, 35 specimens of fair size in case with divisions, 
tos. Rabbits and other objects for Biological Study supplied. Card Trays 
and Glass-topped Boxes of any required dimensions made promptly to order. 
Sections of Shells and general Lapidary’s Work executed. Micro. Rock- 
Slides new to stock :—Schistose Elzolite—Syenite, Norway; Dolerite, 
Rowley; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte, 
Gleichenberg. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Stentor cceruleus, Spongilla 
fluviatilis, Brachionus pala, young Colonies of Cristatella mucedo, and 
other beautiful objects. Amoeba, Hydra, Vaucheria, and other types 
(Animal and Vegetable) for Students. Specimen Tube, with Drawing 
and Description. One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN 





LINK. 





JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, Xc. 

EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 
Specimens. 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATURAL CRYSTALS OF MINERALS, to illustrate all 
Elementary Works. All greatly improved. 


NEW LISTS NOW READY. 
And may be had p pst free on applicationat the Repository and Museum, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON 


eed STANLEY |g 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
ndia, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop Mepat in the International Inventions Exhibition 1385 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 





Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
; AN 
INFALLIBLE 
HOLLOWAY'S OINTMENT etn 





For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
@0UT, RHEU MATISM,and all Skin Diseases itis unequalled. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esq., Prof. Forses. New 
Triple constructed for B. J. Matpen, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. Grattan 
Guinness, Madame Apgtina Patti, &c., &c. Patent Pamphagos Lantern 
gives 12 feet Picture, £2 10s. Science Lecture Sets. Cheapest and Best 
in the World. Elaborately Illustrated ole a pages, 15.; Postage, 
sd. Smaller do., 6¢. Pamphlets Free. —HUGHES, Speciacist, Brewster 
House, 82 Mortimer Road, Kingsland, N. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE 7s ‘ PHUSIS 


LONDON.” 
SUBSCRIPTIONS TO ‘‘NATURE.” 


Za @ 
ee ee ae a ek a 
(kc ee st ee se ORES 
Quarterly .. ie aes OD SS 

To ALL PLAcks ABROAD :— 
Na ob he kes 6. oe a es we Oe |S 
DEE cacti aver an ee 4 SS 
Quarterly .. o 8 o 
CHARGES FOR ‘ADVERTISEMENTS. 

Ls d. 
Three Lines in Column es 
Per Lineafter . . — 
One Eighth Page, or ‘Quarter Column | 0 18 6 
Quarter Page, or Half a Column 115 © 
Half a Page, or a Column 3 5 0 
Whole Page 6 ° 


: 6 
Money Orders payable to ‘MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W -. 
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HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS FoR TECHNICAL INSTRUCTION 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
£2 10s, 


Catalogue of 340 Illustrations by post, 6d. 



















PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. 1T IS SENT POST FREE. 


“OPTIMUS” UBIQUE CAMERA. ‘nee 


Pictures 44 by 3} inches, 


May be used on Tripod orin hand. PHOTOG RA PH IC 
Carries ——ae —— Price, with 
“ix dry . ee OUTFITS. 





plates. 
Three dark Lens, 
slides, £2 15s. Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Focussing ‘onan Slides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
Screen, , and best Waterproof Case. 
View Finder, With Rapid 


For Plates 4} by 3} ... ons ~n ‘ies _ ane . £10 


Shutter, Rectilinear, 


For Plates 64 by 4} ... a an pn an oe oo Jae 
&c. eo ° 


For Plates 84 by 63 


PERKEN, SON, & RAYMENT, suns LONDON. 


MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


POEMS BY TWO BROTHERS. 


bah ae bd. ; Feap. 8vo, 6s. 

o the first reprant of this famous volume in which the late Poet Laureate made his earliest appearance before the public. 
ar as possible the poems have been attrituted to their respective authors, Forr New Poems have been added from the Original 
M.S., and the Cambridge Prize Poem on Timbuctoo has also been included in the Volume. There will be a Large paper 
Eaition, with Fac-similes of the MS., limited to 300 Copies, all sold. 


THE SOIL IN RELATION TO HEALTH. 


By HENRY A. MIERS, of the Natural History Department of the British Museum, 
and ROGER CROSSKEY, M.A., D.P.H., Fellow of the British Institute of Public Health. Crown 8vo, 3s. 6d. 


WILLIAM KITCHEN PARKER, F.RS. 


A SHORT MEMOIR. 
By T. JEFFERY PARKER, B.Sc., F.R.S., 


Professor of Biology in the University of Otago, New Zealand. Crown 8vo. 4s. net. 


LETTERS FROM QUEENSLAND. By Tue “ Tres’ ” Spectat CorresPon DENT. 


Reprinted from the Zimes of December 1892, January and February 1893. Crown 8vo, 2s. 6d. 


SOCIALISM AND. THE AMERICAN SPIRIT. By Nicuotas Patne GILMAN. 
Crown 8vo, 6s. 6d. 

= A discussion of the present position and probable future of Socialism ant Social Reform in the United States. 

LASGOW HERALD.—*“ Mr. Gilman writes with eloquence, earnestness, and a thorough knowledge of his subject. He 


a0 mea ae old questions in new and interesting lights, and some new questions in old lights, and altogether furnishes a 
striking book.” 





As} 


G 


= BY THE SAME AUTHOR. PREVIOUSLY PUBLISHED. 
PROFIT-SHARING BETWEEN EMPLOYER AND EMPLOYEE. A Study 
in the Evolution of the Wages System. Crown 8vo, 7s. 6d. 


SPECTATOR ‘—** The book is well-timed and well-executed, and, so far as we have been able to test it, it is thoroughly 
trustworthy in its summary of facts, and the most complete compendium of them yet published... . A most useful and trust- 
worthy contribution to the literature of the Labour Question.” 


MACMILLAN AND CO., LONDON. 
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MESSRS. LONGMANS AND CO’s LIST. 


NEW EDITION OF WATTS’ CHEMISTRY. 


To be Published in 4 Vols. 8vo. Vols. I. and II., Price 42s. each. Vol. III., Price 50s.,*now ready. 


WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Rewritten by 
M. M. PATTISON MUIR, M.A., F.R.S.E., 
Fellow, and Przlector in Chemistry, of Gonville and Caius College, Cambridge ; 
AND 
H. FORSTER MORLEY, M.A., D.Sc., 
Fellow of University College, London, and Professor of Queen’s College, London ; 


Assisted by Eminent Contributors. 


In Three Volumes. Vols. I. and IL, price £2 2s. each. Vol. IIT., 63s. 


A DICTIONARY OF APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. C.S., 


Professor of Chemistry in the Royal College of Science, London. Assisted by Eminent Contributors. 





Fourteenth Edition, Revised and Enlarged, with 9 Coloured Plates and Maps and 1028 Woodcuts. Crown 8vo, I5s. 


GANOT’S ELEMENTARY TREATISE ON PHYSICS. 
EXPERIMENTAL AND APPLIED. 


Translated and Edited from GANoT’s ‘‘ Eléments de Physique,” by E. ATKINSON, Ph.D., F.C.S. 


Seventh Edition, with 37 Pages of New Matter, 7 Plates, 569 Woodcuts, and an Appendix of Questions. Crown 8vo, 7s. 6a. 


GANOT’S NATURAL PHILOSOPHY 


For General Readers and Young People. 
Translated and Edited from GANoT’s ‘Cours Elémentaire de Physique,” by E, ATKINSON, Ph.D., F.C.S. 





With 97 Illustrations. 2 Vols. 8vo, 36s. 


THE PRINCIPLES OF CHEMISTRY. 


By D. MENDELEEF, 
Professor of Chemistry in the University of St. Petersburg. Translated by GEORGE KAMENSKY, A.R.S.M., of the 
Imperial Mint, St. Petersburg, and edited by A. J. GREENAWAY, F.I.C., Sub-Editor of the ‘Journal of the 
Chemical Society.” 





SOLUTIONS. By W. Ostwa bp, Professor of Chemistry SELECT METHODS IN CHEMICAL ANALYSIS, 


in the University of Leipzig. Being the Fourth Book, chiefly Inorganic. By WILLIAM CROOKES, F.R.S., 
with some Additions, of the Second Edition of Ostwald’s &c. Re-written and greatly Enlarged. With 37 Wood- 
** Lehrbuch der Allgemeinen Chemie.’’ Translated by cuts. Svo, 245. 
M. M. PATTISON MurIR. 8vo, Ios. 6d. LESSONS IN ELEMENTARY MECHANICS. De- 
signed for the use of Schools, and of Candidates for the 
7: : “sae ee London Matriculation, and other Examinations. With 52 
ae sree OF ee Ra arco and Statics Examples and nearly 500 Exercises and Questions from the 
ith oe Vw ext Book for Junior Matriculation Examination Papers of the London University, 
Students. New Edition, Revised and Enlarged, with &c., up to June 188¢. With Answers, and 121 Wood- 
Appendix. By the Rev. J. L. ROBINSON, B.A., cuts. By Sir PHILIP MAGNUS, B.Sc., B.A. Fcap. 8vo, 
Chaplain and Naval Instructor at the Royal Naval College, 35. 6d. 
Greenwich. Crown 8vo, 6s. *.* Key for Teachers only, price 5s. net. 


Lonpon : LONGMANS, GREEN, & CO. 


Printed by Ricuarp Clay AND Sons, Limirep, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York —Tuurspay, May 4, 1893- 
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ILL USTRATED JOURNAL 


** To the solid 
Of Nature trusts the mind which builds for aye.’ 


A WEEKLY 


No. 1228, VOL. 48.] 


Ragetanel as a Newspaper at the General Post Office.) 


NEWTON & CO., 
SCIENTIFIC INSTRUMENT MAKERS 


TO HEK MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., 

By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT BRITAIN, AND 
THE SCIENCE AND ART DEPARTMENT. 
MANUFACTURE 


PHILOSOPHICAL APPARATUS FOR 


Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydpaulics, Pneumatics, Mechanics, &c. 
CATALOGUE 6d. POST FREE 


ALSO 
Lime Light and Electric Lanterns, Projecting ,Microscopes, 
Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of Lantern Slides, 4d. 


OPTICAL PROJECTION. By Lewis WricuHT. Second 
Edition. A Complete Guide to the Use of the Magic Lantern, the 


Lantern Microscope and Polariscope, and to the Projection of Scientific 
Experiments. 
Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 

















R. & J. BECK, 68, CORNHILL, LONDON, E.C, 


THURSDAY, MAY 11, 


| 
| 


OF SCIENCE. 
ground 
’— WORDSWORTH. 


[PRICE SIXPENCE, 


{All Rights are Reserved. 


1893. 


BROWNING’S 
RACE OR 
FIELD GLASSES. 
ILLUSTRATED CATALOGUES PosT FREE. 
BROWNING’S 
PHOTOGRAPHIC 
APPARATUS, 


ILLUSTRATED PRICE LIsT FOR 1893 PosT FREE. 


BROWNING’S MICROSCOPES. 


ILLUSTRATED PRICE List OF NEW PATTERNS Post FREE. 


JOHN BROWNING, 
63, STRAND, LONDON, W.C. 


STANDARD METEOROLOGICAL INSTRUMENTS 








adic 
Op- 


tical, and Stan dard Meteorological Instruments, 





f 








ous Comparative Tables of 


and Illustrated by 


Twelve Hundred Engravings, 
Royal bvo, Cloth, Gilt Lettered, price 5s. 6d. 





vetti & Zambra's Encyclo, 





Catalogue of Mathematical, Philosophica 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 
HOLBORN VIADUCT, 
| 45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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ROYAL GEOGRAPHICAL SOCIETY. 


The ANNIVERSARY MEETING of the Society, for the election of 
President, Council, &c., will be held, by permission of the Chancellor and 
Senate, in the Hall of the University of London, Burlington Gardens, on 
MONDAY, MAY 29, 1893, at 2.30 p.m. During the Meeting the Royal 
Medals and other Awards for the Encouragement of Geographicai Science 
and Discovery, will be presented. 


KING’S COLLEGE, LONDON. 
BACTERIOLOGY. 
Director of the Laboratory, Prof. CrooksHANK, M.B 
Demonstrator, Dr. Hewett. 
The Laboratory is open daily from 1oa.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH 

Attendance for one month. £5. 55 
Special! Post, Graduate Course, Fridays, 11 a.m, to 1 p.m., £2 2s. 
Evening Class, Monday, 7 p.m. to 9 p.m., £2 2s. 
Evening Class on Fermentation, Wednesdays, 7 p-m. to 9 p.m., £2 2s. 
For Syllabus apply to the SecrETARY. 


OWENS COLLEGE, MANCHESTER. 
BISHOP BERKELEY FELLOWSHIPS. 

At least two of the value of £1roo per annum are offered for award in 
JUNE Next. Evidence must be presented of ability to prosecute some 
Special Study or Research in one among several of the chief subjects of the 
College Curriculum in Arts, Science, ar d Medicine. 

HONORARY RESEARC H FELLOWSHIPS, 
A limited number of Appointments will be made on the same date. 
For details as to the above Fellowships apply tothe ReGisTRAR, to whom 


applications should be sent on or before MAY 2 
H. W. HOLDER, Registrar. 


THE VICTORIA UNIVERSITY. 

The following Examinations will be held at OWENS COLLEGE, 
MANCHESTER ; UNIVERSITY COLLEGE, LIVERPOOL; and 
YORKSHIRE COLLEGE, LEEDS; in JUNE;— 

AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Medicine) on MON DAY, JUNE to, and following days. | 
AN ENTRANCE EXAMINATION IN ARTS (introductory to the | 
Faculty of Music) on MONDAY, JUNE 10, and following days. 

A PRELIMINARY EX: AMIN. ATION (introductory to the Faculties of 
Arts, Science, and Law) on THURSDAY, JUNE 15. and following days. 

The Examination Fee (£2), accompanied by a List of the «subjects 
taken, must be sent to the REGISTRAR (from whom Conditions of Entrance 
and further Particulars can be obtained) on or before JUNE rt. 

Manchester, May 1893. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 
Principat—G. W. p—e TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—‘* Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 

The First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered the se Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Ceniral Institution. 

The College is provided with very complete Laboratories and Dynamo- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the Cc lege by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


FOR SALE,—Binocular Microscope, all 


Brass, with Rev Iving Stage and Swift patent Sub-stag Six Object 











Glasses, 3 in. to #y immersion, four sets Eye-pieces. Complete fittings, 
Micrometers, Camera Lucida. Pol aris ers, Condensers, Reflectors, Com- 
pressors, Line Boxes, &c., &c., all of the most modern description, 
Made t » order by Swift for 7 resent owner. Price £40.—Apply to Geo. 


Gitti . Reading 

To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKULD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Fi e Collection of Coloured Diamonds, 
and in Matrix. Inspection invit 


DIAGRAMS for LECTURERS, ILLUS- 


ER GSIONS he AUTHORS, « d artistically done.—‘“* J. S.,” 


Turret Ho use 






uic kly ar 


. Wald legrave Road _ Br ght 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Sacred Masks, Peruvian Pottery» 
Netsukis, China, Lacquer, Gongs, ls, and other Curios. \ 











idols, 
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ZOOLOGICAL SPECIMENS FOR DISSECTION, 


REVISED PRICE LIST NOW READY, POST FREE. 


Attention is called to the following as indicating the Range and Price of 
the Series: — 


Lefas (large)...4s. 6d. per dozen.: 
Nebalia eee 1s. 6d. a 


Alcyonium o¢?. per colony. 


Adamsia rondeletii 5s. per dozen. 


Lucernaria .. «+ 35. - Ega (very large) ... 1s. each. 
Echinus... + 10s. sais "alinurus (12 inches)... 2s. each 
A sterias rubens 5s. ss | Gatathea (large sp.) 8s. per doz. 
BONG «i mn wm o Clavellina 2s. per bottle 
Sipunculus 35. 6d. 9° Ascidia mentula ... 58. per dozen 
Arenicola ... 2s. 6d. a Mya (Lutraria) .. &s. 
Scyllium (preserved) 6s. ie | Haliotis 4s. to 6s. 6d. o- 
Foetal Acanthias 6s. 6d. °° Loligo media wu. “58. a 
40s. per hundred. Lacerta .. + 588. * 


SINEL & HORNELL, Biological Laboratory, dersey. 


CONCHOLOGY. 








Ofpisthostoma 
pulchellum. 
G. Austen. 


Opisthostoma 
mirabile. 


E. Smith. 





HELIX FULTONI. 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 

ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free 
CaTALOGUBs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET. LONDON. E.C. 


F. H. BUTLER, M.A. Quen. Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rucks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, or Recent Shells furnished ie 
accordance with special requirements. ScHooL COLLECTIONS of § 
mentary and Igneous Rocks, 35 specimens of fair size in case with FM an 
tos. Rabbits and other objects for Biological Study supplied. Card Trays 
and Glass-topped Boxes ef any required dimensions made promptly to order. 
Sections of Shells and general Lapidary’s Work executed. Micro. Rock- 
Slides new to stock :—Schistose Elzolite—Syenite, Norway ; Dolerite, 
Rowley; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte, 
Gleichenberg. 


LIVING SPECIMENS FOR THE 
MICROSCOPE. 


Volvox globator, Epistylis flavicans, Stentor coeruleus, Spongilla 
fluviatilis, Brachionus pala, young Colonies of Cristatella mucedo, and 
other beautiful objects. Amoeba, Hydra, Vaucheria, 
(Animal and Vegetable) for Students. Specimen Tube, with Drawing 
and Description. One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN 
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Sales by Auction. 


TUESDAY, MAY +6. 
VALUABLE NATURAL HISTORY SPECIMENS. 
MR. J. C. STEVENS will Sel! by Auction 


at his Great Rooms, 33 King Street, Covent Gaiden, on TUESDAY, 

MAY 16, at half past 12 precisely, valuable Na:ural History Speci- 

mens, comprising a Collection of Birds formed by the late WitLiam 

THomson Frasrr, Esq., in the Dutch Indies and Straits Settlements. 

Mounted by the late Henry Wakpin 27 Cases, without reserve. North 

American Bison Head, pair of Ovis Poli Horns. Also British and 

Exotic Lepidoptera and Coleoptera Butterfl.es in papers. A small and 

choice Collection of Bird Skins from various parts in fine condition, 

choice Minerals, Shells, Fossils, Eggs, Books, Cabinets, Animal Skins, 
&c., &e. 
On view the day prior, ro till 4, and Morning of Sale, and Catalogues had. 
IUESDAY, MAY 16 
AN EGG OF THE 42PYORNIS MAXIMUS. 

MR. J. C. STEVENS will include in his 
Sale by Auction at his Great Rooms, 38 King Street, Covent Garden, 
on TUESPAY, MAY 16, a Fine Specimen Egg of the A-pyornis 
Maximus from Madagascar. 








On view t! e day pri.r, ro till 4, and Morning of Sale. and Catalogues had. 


> Sa 
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WILLIAM WESLEY & SON'S CATALOG VES, 
RECENTLY PUBLISHED. 
BIBLIOTHECA BOTANICA. A Classified Catalogue of 


4500 Works in al! Depa:tments of Botany. 180 pages. Cloth. Price 
2s. 6d. 


ENTOMOLOGY. A Classified Catalogue of 1000 Works in 


all Branches of Entomology. Price 4d. 


MAMMALS, ORNITHOLOGY, Reptilia & Amphibia. 


32 Pages. Price 4d. 


3f Pages. 


GEOLOGY, Mineralogy, Crystallography. 90 pages, 


3 Parts. Price 1s. 


ASTRONOMY. Classified Catalogue. 54 pp. 
METEOROLOGY. Classified Catalogue. 

Fust Published. Including part of the Library of the late 
| Sir G. B. Airy, late Astronomer- Royal, 


| TRANSACTIONS OF SCIENTIFIC SOCIETIES, 


Periodicals and Serials, Government Reports; History of Science, 
} Biographies and Puriraits; Bibliography, &c. 40 Pages. Price 6d. 


PHYSICAL SCIENCES, CHEMISTRY, and CHE- 
MICAL ARTS, MATHEMATICS. Price 6d. 


Price 6. 





38 pp. Price 6d. 


56 Pages. 


Mathematical Instrument Manufacturer to H.M. Government, Council of | 


India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 

Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN. LONDON, W.C. 


WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical, 
Telephones. Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
Larce CaTALocue, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 7d. 


KING, MENDHAM & Co., 


Western Electrical Works, Bristol. 
London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) EsTaBLisHEeD 1876. 





GEOLOGICAL WORKS ON SALE BY > 
MACMILLAN & BOWES, 


CAMBRIDGE. 


QUARTERLY JOURNAL OF THE GEOLOGICAL 
SOCIETY. Vols. 18 to 21, 23, 26, 27, 30 to 34, 35 parts 1 to 3, 36 parts 
: to 3 37.38 _ *139 part 1, 40t047. 6vols. bound, the rest as pub- 
Ss: . O2- ° 5s. 

GEOLOGICAL MAGAZINE, 1879, 1881 to January 1892. 
tt vols., Cloth, the rest in parts. £3 3s. . 

GEOLOGIST, THE. A Popular Monthly Magazine of 
Geology. Nos. 2 to 46, 57, 59, and 60. 48 numbers. 1858-62, 155. 

BRODIE. History of the Fossil Insects, 1845. 8s. 

DE LA BECHE. The Geological Observer, 1851. 145. 

DE LA BECHE. Geological Manual, 1833. 45. 6d. 

GEOLOGICAL RECORD, 1874, 1875, and 1876. 3 vols. 


GEIKIE. Text-book of Geology, 1882. 12s. 
——— Principles of Geology. Eleventh Edition. 
1872. 2 2s. 

MILLER. The American Palxozoic Fossils, 1877. 45. 6d. 
SALTER. Catalogue of Cambrian and Silurian Fossils 
Preface by Adam Sedgwick. 1873. 75. 6d. 
SCROPE. On Volcanos, 1872. 7s. 6d. 
WALLACE, A. R. Island Life. 8vo. 





2 vols, 


1880. 125. 


VALUABLE SCIENTIFIC PERIODICALS. 
ANALES de la SOCIEDAD ESPANA de historia 


natural, With numerous Coloured Plates. Complete Set, 1872-01. 


| 20 Vols., half-calf. £ 12. 
ANNALES de la SOCIETE ENTOMOLOGIQUE de 
BELGIQUE. o 


With Plates. Complete Set, 18€0- 32 Vols. in 
18, half-calf. 5. 
ANNALES de la SOCIETE LINNEENNE de Lyon 
With Coloured Plates. Complete Set, 1252-33. 29 Vols, half-calf. £20. 
ANNALES de la SOCIETE ENTOMOLOGIQUE de 
FRANCE, 1834-92 (wanting 1832, 1833, 134 With Coloured Plates, 
half-bound. 44s. 


ANNALS and MAGAZINE of NATURAL HISTORY, 
Complete Set, 1829-87. With many Plates. 115 Vols., 8vo, half-cal 
and Parts. £60. 


BULLETIN de la SOCIETE imperiale des NATUR- 
ALISTES de MOSCOU. Complete Set, 1829-92. With Coloured 
Plates. 64 Vols., half-bound. £56. 


MICROSCOPICAL SCIENCE, The QUARTERLY 
JOURNAL of. Complete Set, 1852-91. With many Plates. 40 Vols., 
Svo, halfroan. £47. 


PHILOSOPHICAL MAGAZINE, Complete Set, 1798- 


1891. With many Plates. 197 Vols. Svo, half Calf and Cloth. £100. 


ZOOLOGIST, edited by E. NEWMAN and J. E. HARTING. 


Complete Set, 1843-92. 50 Vols., 8vo, Cloth. £12 125. 


W. WESLEY & SON, 


28 ESSEX ST., STRAND, W.C. 


JAMES R. GREGORY, 


MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, Xc. : 

EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 

Specimens. wet 
COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATURAL CRYSTALS OF MINERALS, to illustrate all 

Elementary Works. All greatly improved. 





NEW LISTS NOW READY. 
And may be had p pst free on application at the Repository and Museum, 


| ss CHARLOITE SI., FITZROY SQUARE, LONDON 
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NEW SCIENTIFIC TEXT-BOOKS. = | /ust Published, in Demy 8vo, Cloth, 450 pages, and 





Fettow anv Asststant Tutor or Curist’s CoLLece, AND 


EMBRYOLOGY OF MAN AND MAM- Illustrated with 263 Figures. Price 18s. net. 
MALS (TEXT-BOOK OF). By Dr. OSCAR HERTWIG. Edited 

by Dr. Marx 330 Figures and 2 Coloured Plates. 1s 

‘An authoritative exposition of the present state of our knowledge.” | ZOOLOGY OF THE INVERTEBRATA . 

: » F 

GEOLOGY : Text-Book of Comparative. 

By Prof. KAYSER and PHILIP LAKE, Fellow of St. John’s Col- 

_, lowe, Cambridge. so6 Illustrations. 18s A TEXT-BOOK FOR STUDENTS. 

‘A text-book of stratigraphical geology which is superior to all its prede- 
cessors in respect to its illustrations and its thoroughness. The copious 
index is of the greatest value.”’ | BY 
PUBLIC HE REATISE ON an 

C“HEALTH, T SE ON and; ARTHUR E. SHIPLEY, M.A., 

its Applications in Er ngland, France, Belgium, Germany, Austria, 

Sweden, and Finland oy Ors. PALMBERKG and NEWSHOLME. | 

With 182 Illustrations. 1S. 

** It would be difficult to overstate the value of this noble monument of | Demonsrraror CowraRative ANATOMY IN THE UNIVERSITY oF 

stry. Packed with information of profound interest to everybody.”— - 
Guardia CAMBRIDGI 
SWAN SONNENSCHEIN & CO., Paternoster Square, London 


Now Ready, Profusely Illustrated, Price 7s. 6. Just Publi in Post 8vo, Cloth, 332 — and 


PEDDIE'S ma Phrases 
sees BHYSICS, HISTORY OF ASTRONOMY DURING THE 


London: Baillitre, Tindall, & Cox, King William Street, Strand NINETEENTH CENTURY. 


WANTED TO PURCHASE. 


QUARTERLY JOU RN AL OF MICROSCOPICAL SCIENCE, 18¢9 


QUARTERLY JOURNAL OF MATHEMATICS, Vol. 5 to 93 oF any AGNES M. CLERKE. 
Part 

MESSENGER OF MATHEMATICS, a Set - 

MIND. JOURNAL OF PSYCHOLOGY. Part 1 to 64 Third Edition, Revised and Enlarged. 

ASYLUM JOURNAL OF MENTAL SCIENCE, Vol. I 

ANALYST, V Londor 76, & 








BY 


NATURAL SCIENCE. all Parts out j 
BIRMINGHAM MEDICAL REVIEW, V and In Ouarto, Cloth. Price 12s. 6d. 
TOURNAL OF ANATOMY AND PHYSIOLOGY, Vol. rz to 24. In Quarto, Cloth. € 125. 6¢ 


HOSPITAL GAZE ETE, Val. ‘at oo ZOOLOGICAL ARTICLES 
EDWARD STANFORD § NEW BOOKS, Se a 


ES kK OF SPORT AND ADVENTURE IN AFRICA. E. RAY LANKESTER; 





M.A., LL.D., F.R.S., Linacre Prorressor IN if UNIVERSITY 
OXFORD. 
GUN AND CAMERA IN “SOUTHERN i il aailia meniidlaecitihac ts 
R . ¥ f War chuanalar e Kalahari a . : > > 
ae oi , by Lak River sow. eo —~ Wi : N eee W. JOHNS N SOLLAS, LL.D., F.R.S., 
( s Nati Natura y,and Sport. By H. ANDER Pr f logy in Trinity College, Dublin. 
SON BRYDEN, A i and Karroo in Cape Colony.” | LUDWIG VON GRAFF, Ph.D., 
With nu is Tllu ” t's Photographs, an May Profess f Zoolo ve University of Graz, Austria. 
ee RS a 1 A. W. HU ‘BREC HT, Ph.D., LL.D., 


f naturalists, artists, intendit nt Crenggp sendin ¢ Professor of Zoology in the University of Utrecht 

» "The illustrations are of no small merit."— Times. A. G. BOURNE, D.Sc., 

— : Professor of Biology in the Presiden y College, Madras. 
W. A. HERDMAN, D.Sc. 

TH E PARTITION “OF AFRICA. By I. Professor of Natural History in the University College, Liverpool! 








S\ I yo TIE, Assis an “% cd Ba Man £ R yal Geograph ca 
Well w we fo -e d hly illust = a In Crown 8vo, Cloth. Price 5s. 
“ae g arrangemer nd compositior of the vork we have 
praise to give. Isis an admicabis, place of een Cheuee | aaa ae IN MOTION, 
. ND EDITION, Mediur ee OR, 
RT STALKS: or, Hunting Camps, 7 
SHO Pe RB MUSCLE AND NERVE. 
th 89 I rasions by Wows I x, Wor, and other well- 
i attractive a BY 
rand ad “Short Stalks.""—Times. «| YOUN GRAY M' KENDRICK, 
: nasi : mn : a f Fea es em A soak 
Large Post Clot 6 ; eo _— 
TROPICAL AMERICA. By Isaac N. Foro, Prort Puvsioocy ix tHe | . , 
Wit Ill nd | 
"s he | Loxpox: ADAM axnp CHARLES BLACK 
vA ANEO ‘ Coc . Sw SOHO SQUARE, Ww, 
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SCOTTISH PROVIDENT 


6 St. Andrew Square, Edinburgh, 


STATEMENT OF PRINCIPLES. 
T# IS Society combines the Advantages of 
Mutual Assurance with Moderate Premiums. 


An Assurance of £1,200 or £1,250 may generally be secured from the 
first for the yearly payment which’ elsewhere assures (with profits) £1,000 
yn! y —ejual to an immediate bonus of 20 to 25 per cent 
-» Whole PROFITS go to the Policyholders, on a system at once safe 
exuitable no share being given to those by whose early death there i 








Th e SURPLUS at last Investigation was £1,051,035, which, after re 
serving one-third, was divided among 9, 384 I olicies entitled. First adc tisions 
ranged from 18 or 20 to 34 per cent., according to age and class. Other 
Policies were increased §0 and 80 per cent. 

The New AssurANCEs completed in 1892 were £1,260,759. 
Premiums in year, £607,750. Total Income, £950,480. 

The Cratms of year (including Bonus Additions *) were £489,600. 

(* Averaging about 50 per cent, on Assurances which participated.) 


The Accumulated FUNDS now exceed £8,000,000. 


INSTITUTION. 


17 King William Street, London, E.C. 
Premiums for £100 at Death—({With Profits) 


Age next Birth- | Payable during | Limited to 21 Limited to 14 
f 





ay. Life. Payments Payments 
25 £t 18 0 42 12 € 43 7 
*30 2: 6 215 4 i 
35 2 61 3° 2 618 
+40 21 9 = i 4 2 
45 3 ? 3 17 6 416 4 
50 41 412 1 12 4 
55 5 I I é 12 1 
* Ainan of 30 may secure £1,000 at death by the yearly payment of 
£20 155., which generally assures £800 only 
Or he may secure £1,000 by twenty-one yearly payments of £27 138. 4¢., 


being thus free of payment afte r age . 

+t At gothe Premium, cra ng at 60, is, for £1,000, £33 148. 2d., about 
the same as most Offices requi Prom Voy the whole of life. Before ‘the - 
Premiums have ceased the Policy will have come into participation. 

TO PROFESSIONAL MEN and others whose income is dependent 
on health, this limited payment system is specially recommended. 

Arrangements as to Sui RENDERS, Non-ForFeiTure, LOANs On Poutcie 
EarRty Payment or Craims, FREE Resiwexce, &c., are specially liberal 


J. MUIR LEITCH, London Secretary. (Reports, &c., on application.) JAMES GRAHAM WATSON, Maxager 
NEW WORK BY PROFESSOR MILNES MARSHALL 
Just published, with numerous Illustrations, 3vo, 215. 

VERTEBRATE EMBRYOLOGY. A Text-book for Students and Practitioners. By A. 
MILNES MARSHALL, M.D., D.Se., M.A., F.R.S., Professor in the Victoria University : Beyer Professor of Zoology in Owens College ; 
ute Fellow of St. John’s College, Cambridge. is 

London: SMITH, EL DER, & CO., 15 Waterloo Place. 


CHAPMAN & ‘HALL'S WORKS ON 
ORNITHOLOGY AND NATURAL HISTORY. 


TI IE 


r 
THE. NESTS AND EGGS OF BRITISH 


BIRDS: When and Where to Findthem. Being a Handbooh 
Oology of the British Islands. Crown 8vo, 6s. 


THE GAME BIRDS AND WILD FOWL 
OF THE BRITISH ISLANDS : being a Handbook for the Naturalist 
and Sportsman. Illustrated by A. T. E.wes. Demy 8vo, 18s. 


THE MIGRATION OF BIRDS: an Attempt 


to Reduce the Av.an Season-flight to Law. Crown 8vo, 6s. 


THE BIRDS OF OUR RAMBLES: a 


Companion for the Country. With Illustrations by A. T. Exvw 
Large Crown 8vo, 7s. 6d. 
With 


eso HOURS WITH NATURE. 


itispiece. Crown 8vo, 6s 


ANNALS OF BIRD LIFE: 


WORKS OF CHARLES DIXON 


perhaps, no more tentif~i rnith decks 





exists."— 


to the 


a Year- B nook of 





British Ornithology. With Illustrations. Cro vo, 75. ¢ 

THE WORKS OF W. H. HU DSON, C.M.Z.S. 
Hudson is not only a clever natur wlist et he hee te rare 

~ interesting his readers hatsoever attrac him.’ ’—THE 


BIRDS IN A VILLAGE. 
IDLE DAYS - PATAGONIA. 


ot DSON, C.M.Z.S. Illustrated by ALFRE! 
my 8vo, 1 


THE NATURALIST IN LA PLATA. 


With numerous Illustrations by -J. Sarr. 


t6s. 


Crown 8vo. 


(in May. 
By W. H. 


» Hartrcey and J. Smit. 


Pref. iatias Dr. HENRY WOODWARD, F.R.S. 

EXTINCT MONSTERS. A Popular Account 
ome of the Larger Forms of Animal Life By Rev. H. N. 
Ht CCHINSON. With numerous Illustrations by J. Suu =< hers. 

Demy 8vo, 12s. [A New Edition corrected and enlarged s day. 
Che Field says:— In * Extinct Monsters’ the Rev. H,. Muschi son 
imirably succeeded in his aim at giving a popular account erie larger 
timal life. In the present v olume we hay € a competent palxon- 
who has availed himself of the most recent discoveries, and has been 
by some of the first geologists in the king rdom, who have great 
‘st _in the work, and whose revision of the proof-sheets gives us a 
arantee that, astounding as the state auieeul Mr. Hutchinson : ppeat 4 and 
trous as the illustrations of Mr Smit undoubtedly are, they describe 
and actually represent the extine t forms which have recently come to light 

tt ghly readable 


CHAPMAN & HALL, Lrp., London 















Second Edition, Demy 


| 
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SCIENCE INSTRUMENTS. 


SOSSSOOOSCSCOOOSE 
An Illustrated, Priced, and Descriptive Catalogue of the Instru 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Res earch and in the — of 





PRICE TO NON-CU STOMERS, P¢ ST FREE 


2s. 6a. 


Seeeeeeoooeeot 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET. 


Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN.- 
TERN, used by late W. Lant CARPENTER, Esq., Prof. Forses. New 
Triple constructed for B. J. Matt en, Esq., this season. New Oxyhydro- 


E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 








gen Microscope. Grand Resu cna Triple, Prize : Med al, Highest 
Award. Suppliedto the Roy y P lytechnic In r. H. GRaTTAN 
GUINNEssS, Madame Apel - a Patti, &c., & nt ny hagos Lan tern 
gives 12 feet Picture, £2 Science Lecture Sets. C heapest and Best 
in the World. E iibonnnets y ti lustrated Catalogue 300 pages, ; Postage. 
sd. Smaller do., 6¢. Pamphlets Free —HUGHES, Srsctatist, Brewster 





House, 82 Mortimer Road, Kingsland, N 


BARGAINS FOR SALE, 


FINE BINOCULAR MICROSC OOF E, = Ross, with Appa 






ratus and Objectives fron i ° Cabinets, &c. Cost about 
£200. No cannon ffer refuse 

FIRST-CLASS ASTRON( IMIC AL TELESCOPE. 6-inch 
Object Glass, Brass Bod der, 7. and Night Eye} ieces E 
tonally mounted Pri e 
HvuGues, Brewster i. ise, S2 Mortimer 





Instrument Company, ‘satiation, 
Address all communications ‘‘ Instrument Company 
Cambridge.’’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of rs. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 
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MINERALOGY. NOTICE.—Advertisements and business letters for 

: NATURE should be addressed to the Publishers ; 

S A M U E L WH E N S oO N, Editorial communications to the Editor. The 

97 REGENT STREET, LONDON, W. telegraphic address of NATURE is ‘“ PHuSIS 
ESTABLISHED 1840. Late 277 STRAND Lounew. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, SU BSC RI PTION s TO ai NATU a.” 


Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 














3 . & a 
LATEST ARRIV ALS. Yearly . ss 6 2S = @ 2 @ & © . I 8 o 
Mr. HENSON has just received some good Groups of Je apanese Stibnite, | Half- yearly ° tu «e @ «és @ 14 6 
interesting Quartz Crystals inclosing Rutile and other Substances, and a | Quarterl 6 
Very Fine Rock Crystal Ball, 43 inches diameter, perfectly free from flaws, | y a - 7 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c.; | To ALL PLACES ABROAD: amet 
eg Hydrargitlite, Bertrandite, Polybasite. Diamonds, Chalco- Yearly. ° oe css 6h @ 
trichite, Arizona, Y w T i d Beryls, Geikielite, and Y antalite. 
Sieaccinenees teeth ion Hakodati —* ae —— alpen es 2 8 © 6's 8% ar 3 : 
as CHARGES FOR ADVERTISEMENTS. 
" & d. 
Tee AS OINTMENT INFALLIBLE Three Lines in Column »® 2 6 
REMEDY Per Lineafter . . . .-@e9 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and One — Page, or Quarter Column - o18 6 
ULCERS. If effectually rubbed on the Neck and Chest, it cures a ad pl 1 wg i 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for ata. . - : a Fe 
@0UT, RHEUMATISM,and all Skin Diseases itis unequalied. | Money Orders payable to ‘MACMILLAN & CO. 
= | OFFICE: 29 BEDFORD STREET, STARND, W.C, 


THE ENTOMOLOGIST’S MONTHLY | - 


MAGAZINE. BEST  DRAPER’S INK (DICHROIC) 


Price Sixpence, Monthly. 


Edited by C. G. Barrett, G. < Cuampion, F.Z.S.. J. W. Doucras, BLACK When this Ink is used writing 


W. W. Fow er, M.A., F.L.S., McLacnian, F.R.S., E. SaunDFR:, 
F. L S., and becomes a pleasure. 
Lorp Watsincuam, M.A., LL D., F-R.S IN K 
This Magazine, commenced in 1864, contains standard articles and notes May be had from all Stationers. 


on all subjects connected with Entomology, and especially on the Insects of 
he British Isles KNOWN In Jars, 6d., 1s., & 2s. each. 


Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


N.B.—A Second Series was commenced with the Number for January,1800, | BEWLEY & DRAPER (Limited), Dublin. 


PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. 1T IS SENT POST FREE. 
“QPTIMUS” UBIQUE CAMERA. ‘seein « 


Pictures 44 by 3} inches. 


May be used on Tripod orin hand. PHOTOG RAPHIC a) ; 
“enon OUTFITS. ii 





Can be obtained in London, through Messrs. Barciay & Sons, Farringdos 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 











Carries 
six dry Rapid View 
plates. op 
7” - £2 15s Rayment’ s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Seca aia oe, Slides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
° anc st W ‘ e. 
Screen, With Rapid id best Vaterproof Case 


View Finder, ed Plates 4} by 3} _ 


- “17 





» Rectil — For Plates 64 by 4; ... ‘ ie! Se me me ie rit 
For Plates 24 by 64 ... a os ve 1 


PERKEN, SON, & RAYMENT, sum LONDON. 


HARVEY & PEAK, 


8y Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS FoR TECHNICAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
£2 105, 
Catalogue of 340 Illustrations by post, 6d. 
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THE STUDENT’S FLORA OF THE BRITISH birds . . . No other manual that we are 
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MESSRS. MACMILLAN & COS LIST. 


NEW BOOKS. 


SECOND AND CHEAPER EDITION. 


A POPULAR TREATISE ON THE WINDS. 


Comprising the General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, 
Waterspouts, Hailstorms, &c., &c. 
By WILLIAM FERREL, M.A.,  Ph.D., 


Late Professor and Assistant in the Signal Service, Member of the National Academy of Sciences, and of other Home and 
Foreign Scientific Societies. Second Edition. 8vo. 17s. net. 


THE SOIL IN RELATION TO HEALTH. 


By HENRY A. MIERS, of the Natural History Department of the British Museum, 
and ROGER CROSSKEY, M.A., D.P.H., Fellow of the British Institute of Public Health. Crown 8vo, 35. 6d. 


WILLIAM KITCHEN PARKER, F.R.S. A SHORT MEMOIR 


Professor of Biology in the University of Otago, New Zealand. Crown 8vo. 4s. net. 


BOOKS REDUCED IN PRICE. 
ELEMENTARY STATICs. By Rev. J. B. Lock, M.A., Senior Fellow and 
Bursar of Gonville and Caius College ; formerly Master at Eton. Globe 8vo. 45. 6¢. ; reduced to 3s. 6d. 


ELEMENTARY DYNAMICS. Bythe Same. Globe 8vo. 4s. 6d. ; reduced to 3s. 6d. 


The above bound together in one volume. Globe 8vo. 6:5. 6a.¢ 


MECHANICS FOR BEGINNERS. By the Same. Part I. Dynamics and Statics. 


Globe 8vo. 3s. 6d. ; reduced to 2s. 6d. 


THE FIRST BOOK OF EUCLID’S ELEMENTS ARRANGED FOR BE- 


GINNERS. By thesame. Globe 8vo. 2s. 6¢.; reduced to Is. 6d. 


ARITHMETIC FOR SCHOOLS. By the same. Edited and arranged for use in 


India by T. C. Lewis, M.A., late Fellow of Trinity College, Cambridge; Principal of Government College, Lahore 
Globe 8vo. 45. 6a. ; reduced to 3s. 


BOOKS FOR THE COUNTRY. 
FORTY YEARS IN A MOORLAND PARISH. , AN OLD WOMAN’S OUTLOOK IN A HAMP 


By Rev. Canon ATKINSON, D. — With Maps and SHIRE VILLAGE, By CHARLOTTE M. YONGE. 
Illustrations. Extra Crown 8vo. 8s. 6d. net. Illustrated Crown 8vo. 35. 6d. 
Edition. 12s. net. ACADEMY.—* Miss Yonge is at her best in the word 


WALKS, TALKS, TRAVELS, AND EXPLOITS _ pictures of the downs, woods, and lanes of her home; while 
OF TWO SCHOOLBOYS. Bythe same Author. With her reminiscences of social life, and of the improvement which 
Illustrations. Crown 8vo. 35. 6d. has in the last fifty years overtaken village life, are most in- 

PLAYHOURS AND HALF HOLIDAYS. By —— -— — as — peo &, yn its intense love 

: of birds and flowers, and its careful study of human life in the 
cosine Dea ition, Miemased ty Conn. country, will charm all who are like-minded, and, as the 

WHITE'S SEP BORNE. With Notes by FRANK authoress hopes, assist others to make the most of their 


pie ors surroundings, so as to find no country walk devoid of the 
BUCKLAND, and a Chapter on Antiquities by LoRD SEL- homely delights that sustain and lift up the spirit.” 


BORNE. Illustrated by P. H. DeELaMoTTe. Crown 8vo. THE HERB OF THE FIELD. By the same 
6 . » uae oe 


. t > -_ “Chan: . were” im the 

TALES OF THE BIRDS. By W. Wanpe Fowten. Author Reprimd fom © Chances on Flowers” othe 
With Illus'rations by BRYAN Hook. Crown 8vo. 3s. 6a. eer 5s. ai : 

A YEAR WITH THE BIRDS. By the seme Author. yapnamME HOW AND LADY WHY: or, First 

With Illustrations by Bryan Hook. Crown 8vo. Lessons in Earth Lore for Children. By CHAS. KINGS- 

35. 6d. LEY. With numerous Illustrations. Crown Svo. 35. 6. 


FLOWERS, FRUITS, AND LEAVES. By Sir GL_AUCUS; or, the Wonders of the Sea-shore. By 








JOHN L _- Bart. : F.R.S. Illustrated. Crown the same Author. With Coloured Illustrations. Crown 
Svo. 45. Svc 25 
ON BRITISH WILD FLOWERS, IN RELATION yaxpRdoOk OF FIELD AND GENERAL 
TO INSECTS. Bythesame Author. ILilustrated. Crown ORNITHOLOGY. By ELLIO'T COUES, M.A,, 
. Svo. 4s. Od. ; , anoles M.D., Ph.D., Mem er of the National Academy of 
THE ORIGIN AND METAMORPHOSES OF Sciences, &c. Profusely Ilustrated. Svo. 10s. net. 
INSECTS. By the same Author. With numerous Illus- NATURE.—** We know of no volume hkely to be 
trations, Crown 8v0. 35. 6d. useful to the student who wishes to becon 2g 





ISLANDS. By Sir J. D. HOOKER, K.C.S.I. Globe — exactly takes its place or contains such a well-ar , 
8vo. 105. 6d. useful and generally correct information on this subject. 


MACMILLAN AND CO., LONDON. 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 


class Objects sent post free on application. 
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MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICROSCOPE is suitable for investigations 

} with the highest powers. The quality and Workman- 

| ship are the finest possible, and it is unequalled for 

| stability and convenience of Manipulation by any other 
medium size or Student’s Instrument. Price from 
At 5s. 

WATSON & SONS’ VAN HEURCK MICROSCOPE 


= | 
'INTERESTING MICROSCOPIC | , & 2 3 | 
S| “DWT “SOU AATSSOUD “ 27 <2 : 
4 OBJECTS. WW 2 j 
~ ! ve al ete fe)  & zs 
.z | Amtheridia and Archegénia of Polymorph, each © + 9 | puay uy shea? S3NIONT OES UIA0 oO om * ahs 
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WATSON & SON'S: of FINE ADJUST- 5a 
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| Fulllllustrated Catalogue of Microscopesand Apparatus ° > } zV 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


_ No. 1229, VoL. 48.) _ ____ THURSDAY, MAY 18, 1893. [PRICE SIXPENCE. 


“Registered asa Mowseger at the General Post Office. ] {All Rights are od 





NEWTON & CO.’S!NALDER BROS. & CO. 


NEW CATALOGUE OF 


LA N - * 3 R N ss Telegraphic Address, Secohm, Lonaon. Telephone No. 6770. 


AND SL] DES, {6 RED LION ST., CLERKENWELL, LONDON, £.¢. 


JUST PUBLISHED, 6d. POST FREE, 
Contains NEW SETS OF LANTERN SLIDES on 
HISTOLOGY. (Photo-micrographs.) SOLE MAKERS OF 


ASTRONOMY. (‘‘ Knowledge”’ Series.) 
AGRICULTURAL BOTANY. (Photo-micrographs. ) 
‘LIFE-HISTORY OF WHEAT. (Photo-micrographs.) 


: { 5 
INJURIOUS INSECTS. (By Miss OrmERop.) PROE. EWwiINC’S 
BEES AND BEE CULTURE. (By T. W. Cowan, Esq.) “ i 

TRIP ROUND THE WORLD. (By Howarp Farmer, Esq.) 

LIFE AND WORKS OF LORD TENNYSON. (88 Slides.) 


SCENES FROM SHAKESPEARE. ‘(101 Slides.) &c., &c. 
Contains, also, particulars of the most recent 5 
SCIENTIFIC LANTERNS, , 


PROJECTING MICROSCOPES 
PROJECTING POLARISCOPES, 


ae ILLUSTRATED PAMPHLET AND PRICED 
WE W TOW & CO., — oatarogue SENT FREE ON APPLICATION. 


3 FLEET STREET, LONDON. 











GRIFFIN’S STANDARD METEOROLOGICAL INSTRUMENTS 
PHOTOGRAPHIC SPECIALITIES. 





DRY 
PLATES | 


AND 


COLLODIO- 
CHLORIDE 


PRINTING-QUT PAPER. 


THE ‘‘CLIMAX ”? PLATES produce pone ossessing , all 
“EE ch and Tone of the OLO WET ATE. 


JH 







Twelve Hundred Engravings, 
Royal 8vo, Cloth, Gilt Lettered, price 5s. 6d. 


Reference, and Illustrated by 





Now ready, Negretti & Zambra's oor te 
ical, Op- 


Catalogue of Mathematical, Philosophical, 
tical, and Standard Meteorological ree 


containing numerous Comparative Tables of 








5S, -. 00d ,CouLODIO-CHLORIDE PAPER NEGRETTI & ZAMBRA, 
Samples of either of the above ve post free for 1s. Opticians and Scientific tay ig Makers 
To Her Majesty the Queen, 
JOHN J. GRIFFIN & SONS, L°. HOLBORN VIADUCT, 


22 GARRICK ora uBr, COVENT GARDEN, 45 CORNHILL, & 122 REGENT STREET, LONDON. 


> We PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 








xViil 


NATURE 





[May 18, 1893 





LINNEAN SOCIETY OF LONDON, 


The ANNIVERSARY MEETING of this Society, for the Election of 
a Council and Officers for the ensuing year, and for other business, will 
be held at the Society’s Rooms, Burlington House, Piccadilly, on 
WEDNESDAY, MAY 24, at 3 o'clock precisely. 

B. DAYDON JACKSON 


W. PERCY SLADEN  } Secretaries. 


THE ELECTRICAL 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W 


PrincipaL—G. W. p—E TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams —** Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 

The First Year’s Course is arranged to qualify Students frr entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dynazao- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 








THE VICTORIA UNIVERSITY. 


be held at OWENS COLLEGE, 
LIVERPOUL ; and 


The following Examinations will 
MANCHESTER ; UNIVERSITY COLLEGE, 
YORKSHIRE COLLEGE, LEEDS: in JUNE 

AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Medicine) on MON DAY, J] UNE 10, and following days. 

AN ENTRANCE EXAMINATION IN ARIS (introductory to the 
ry of Music)on MONDAY, JUNE 10, and following days. 

A PRELIMINARY EXAMINATION (introductory to the Faculties of 
Arts, Science, and Law) «n THURSDAY, JUNE 15. and followine days. 


The Examination Fee (£2), accompanied by a List of the subjects | 


taken, must be sent to the ReGistrRArR (from whom Conditions of Entrance 
and further Particulars can be obtained) on or before JUNE 1. 
Manchester, —_ 1893. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
AGRICULTURAL DEPARTMENT. 








An ASSISTANT LECTURER in ene LTURE will be Appointed 


in June next, for one year, at a Salary of £12 Applications must be sent 
in on or before MON DAY, JUNE 12, 1893, to ‘the undersigned, from whom 
information as to conditions of Appointment and Duties may be obtained. 


JOHN EDWARD LLOYD, Secretary and Registrar. 
University College of North Wales, 
Bangor, May 9g, 1893- 


WANTED.—An Assistant for the Zoological | 


Department of the Indian Museum, Calcutta. Salary 300 rupees per 
mensem, mising by annual increments of 40 rupees per mensem, to 500 
rupees per mensem, without quarters or any other allowances. Appli- 
cants must be beiween 22 and 28 years of age, and must be thoroughly 
trained Zoologists. Applications. with copies of testimonials and, if any 
original papers, to be submitted to THE Hon. SECKETARY TO THE 
Trustess of the Museum. Intending candidates requiring further in- 
formation may apply to 
A. PEDLER, Esoq., F.R.S 
47 Tregunter Road, ‘lhe Boltons, London, S. W.. up till June 20, 1893. 





ST. DAVID’S COLLEGE, LAMPETER. 


. 

Wanted at St. David's College, Lampeter, a MATHEMATICAL 
LECTURER, who will be required to take a share in Pass Classical work. 
Applications must be sent betore JUNE 3 
further particulars may Le obtained. 


To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Fine Collection of Coloured Diamonds, 
and in Matrix. Enapocth n invited. 


DIAGRAMS for LECTU RERS, ILLU S- 
TRATIONS for AUTHORS, quickly and aitistically done.—‘‘ J. S.,” 
19, Waldegrave Road, Brighton. 


| 


to the Principat, from whom | 





Sale by Auction. 


THE RECIFORY, NUNBURNHOLME, E. YORKSHIRE. 
Messrs. RICHARDSON & TROTTER have 


received instructions from the executrix of the late Rev. F. O. Morris, 
the great authority on Ornithology and Entomoloey—to sell by Auction: 
—upon the premises as above, on FRIDAY, MAY 26, 1893, at 1 p.m, 
The select and valuable Collection of Foreign and British Butterflies, 

Moths, beetles, Flies, and Eggs—arranged in Five Carved Oak C: abinets 
of 103 Drawers. Foreign Spiders and Star Fishes in Oak Frames. 


Catalogues can be obtained from the Auctioneers, 14 Coney Street, York 


BARGAINS FOR SALE. 
FINE BINOCULAR MICROSCOPE, largest size, by 


Ross, with Apparatus and Objectives from 2 inch to jy. Cabinets, 
&c. One of the finest lots ever offered, and equal to new. Cost about 
£200. No reasonable offer refused. 


FIRST-CLASS ASTRONOMICAL TELESCOPE. 


inch Object Glass, Brass Body, Finder, Day and Night Eyepieces Equa- 
torially mounted on Tripod. Price only £65. Given away.—Apply, 
HuGHEs, }. Brewster House, 82 Mortimer Road. Kingsland, London, N. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Mersakia, China, Lacquer, Gongs, Shells, and ether Cusiss. 











CONCHOLOGY. 





I 





= came 





Opisthostoma Opisthostoma 
mirabile. pulchellum. 
E. Smith, G. Austen. 


HELIX FULTONI. 


COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300, 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


“COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 2ls.; 200 do., 48s. 

New Price List of Minerals, Rocks, and Stratigraphical Seris 
of Fossils Post Free. 
ROCKSECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
ATALOGUES GRATIS. 
| CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rucks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, | or Recent Shells furnished in 
accordance with special requirements. ScHoot CoLLections of Sedi- 
mentary and Igneous Rocks, 35 specimens of fair size in case with divisions, 
10s. Rabbits and other objects for Biological Study supplied. Card Trays 
and Glass-topped Boxes of any required dimensions made promptly to order. 
Sections of Bhells and general Lapidary’s Work executed. Micro. Rock- 
Slides new. to stock .—Schistose Elxolite—Syenite, Norway ; ; Dolerite, 
Rowley; Porphyritic Pitchstore, Beinn Shiant; and Sanidine Trachyte, 
Gleichenberg. 
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MINERATOGWY. | NOTICE.—Advertisements and business letters for 


SAM UEL HENSON | NATURE should be addressed to the Publishers ; 
5 . K : d 


Edit 
97 REGENT STREET, LONDON, W. f ied communications to the Editor. The 
telegraphic address of NATURE 7s “ PHUSIS 








ESTABLISHED 1840. Late 277 STRAND : 

Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, LONDON. 

Ruck Crystal Ba!ls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS, 

Mr. HENSON has just received some good Groups of Japanese Stibnite, | SUBSCRI PTIONS TO «s NATU RE.’”’ 
interesting Quartz Crystals inclosing Rutile and other Substances, anc a | ie 
Very Fine Rock Crystal Ball, 4} inches diameter, perfectly free from flaws, | Veart 8 ° 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. ; i. + 62 es CsA na CBR eS G o 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- Half-yearly i ah ae seve» « @ & O14 6 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. | | REP EE ree o 7 6 
Diatomaceous Earth from Hakodati Japan. | a sei To ALL PLACES ABROAD :— 

JAMES R. GREGORY, 0 | ee See - r10 6 
| 0 eS ere ws OG 
ee eae ee 

MINERALOGIST AND GroLosisr. | nn id 
SPECIAL AND TYPICAL COLLECTIONS for Students, | 

Lecturers, Museums, &c. ; CHARGES FOR ADVERTISEMENTS. 

EVERY REQUISITE FOR PRACTICAL WORK, also | j : Za 2 
Museum Fittings, Cases, and all Materials for Display, &e., of | Pe inColumn ....... o 2 6 
cimens. | er inéa os + a ok oe ie ee oog 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, One Eighth Page, or QuarterColumn . 0 18 6 
NATURAL CRYSTALS OF MINERALS, to illustrate all Quarter Page, or Halfa Column ... 115 © 
Elementary Works. All greatly improved. a race, oraColumn ...... ; ss 8 

ee a ee ee ee ee ee a 6 60 
NEW LISTS NOW READY. | Money Orders payable to MACMILLAN & CO. 


And may be had p»st free on application at the Repository and Museum, OFFICE: 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON P 


LIVING SPECIMENS FOR —-- - 


THE MICROSCOPE. AN 
Volvox globator, Stentor cceruleus, Spongilla fluviatilis, Floscularia HOLLOWAYS OINTMENT aa 


cornuta, Melicerta ringens, Notops brachionus, Plumatella repens, and other 


beautiful objects, of Pond Life; also Amoeba, Hydra, Spirogyra, and For BAD LEGS, BAD BREASTS, OLD WOUNDS, 80RES and 
’ 


other types for Students. Specimen Tube, with Drawing and 


29 BEDFORD STREET, STARND, W.C. 








Description, One Shilling, Post Free. ULCERS. If effectually rubbed on the Neck and Chest, it cures 
T. E. BOLTON 7 SORE THROATS, BRONCHITIS, COUGHS and COLDS ; and for 
FARLEY ROAD, MALVERN LINK. | @0UT, RHEUMATTSM,and all Skin Diseases itis unequalled, 





HARVEY & PEAK, 


8y Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
£2 10s, 


onnge of 340 Illustrations by post, 6d. 














PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


“OPTIMUS” UBIQUE CAMERA. 1 cen 


Pictures 4} by 3} inches. 





May be used on Tripod orin hand. PHOTOG RAPH IC 
Carries “ =i o—— Price, with 
six dry ren ; Rapid View OUTFITS. 
Th dark Lens, 
no ogy £2 15s Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Focussing a Slides, ‘* Optimus’ " Rapid Reck ilinear Lens, Instantaneous Shutter, Tripod, 
i Screen, With Rapi and best Waterproof Case. 
View Finder, = For Plates sh by 3h sm meneame tes £10 
a ar ag ated. . « «= « _ an 
For Plates 84 by 6$ .. ” £15 





PERKEN, SON & RAYMENT, 99 HATTON CARDEN, LONDON. 
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GEOLOGICAL WORKS ON SALE BY 


MACMILLAN & BOWES, 





CAMBRIDGE. 
QUARTERLY JOURNAL OF THE GEOLOGICAL 
SOCIE TY. Vols. 18 to 21, 23. 26, 27, 30 to 34, 35 parts 1 to 3, 36 parts 
4. to 3 Asia ) vag 1, 40t047. 6vols. bound, the rest as pub- 
ish ed 


GEOLOGICAL MAGazINE, 1879, 1881 to January 1892. 
the rest "awe 


GEOLOGIST, THE. A x. Monthly Magazine of 


Geology. Nos. 2 to 46, 57, 50, and 60. 48numbers. 1858-62. 155. 
BRODIE. History of the Fossil Insects, 1845. 8s. 
DE LA BECHE. The Geological Observer, 1851. 145. 
DE LA BECHE. Geological “Manual, 1833. 45. 6d. 
SEEOTE NE. RECORD, 1874, 1875, and 1876. 3 vols. 
GEIKIE, Text-book of Geology, 1882. 12s. 
LYELL. Principles of Geology. Eleventh Edition. 2 vols. 
1872. 2 2s. 
MILLER. The American Paizxozoic Fossils, 1877. 45. 6d. 
SALTER. Catalogue of Cambrian and Silurian Fossils 
Preface by Adam Sedgwick. 1873. 7s. 6d 
SCROPE. On Volcanos, 1872. 7s. 6d. 
WALLACE, A, R. Island Life. 8vo. 1880. 12s. 


New Publication, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber's Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE. 


CONTENTS: 
PROGRESSIVE (sic) MYOPIA 
Case No. 1.—Culled from Mr. Ropert BRuDENELL CARTER. 
One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NerTLesuie. 
One Lithographed Moorfields Hospital Form. 
3-—Culled from Mr. Joun Couper. 
One Lithographed Moorfields Hospital Form. 
Culled from Dr. A. Quarry SILCock. 
One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Georce Lawson. 
One Lithographed Moorfields Hospital Form. 
Case No. 5é4is.—Culled from Mr. Critcuett. 
One Lithographed Prescription 
POURRET ON CONVERGENT SQUINT 
Case No. 6.—Culled from Mr. NetTriesuip. 
Two Lithograp hed Moorfields Hospital Forms. One Wood Engraving 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A FOURNET, 
18, BENTINCK ST., WELBECK ST., LONDON, 


Price 425. 


STANLEY fe 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the Internationa! Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO SCIENCE LECTURERS. 

See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carrenter, Esq., Prof. Fores. 
New Triple constructed for B. J. Matpen, E New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, “Drize Medal, Highes: 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. GraTTAN 
Guinness, Madame Ape.ina Patti, &c., &c. Patent Pamphagos Lantern 
ives 12 feet Picture, £2 10s. Science Lecture Sets. Cheapest and Best 
in the World. Elaborately Illustrated Catalogue 300 pages, 1s.; Postage. 
-. Smaller do., 6¢. Pamphlets Free. —HUGHES, Srectatist, Brewster 
ouse, 82 Mortimer Road, Kingsland, N. 


Subscriber's Edition, 


Case No 


Case No. 4 
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Just Published, in Demy 8vo, 
Lllustrated % 


Cloth, 
with 263 Figures. 


450 pages, and 


Price 18s. net. 


ZOOLOGY OF THE INVERTEBRATA 


A TEXT-BOOK FOR STUDENTS. 


BY 
ARTHUR E. SHIPLEY, M.A., 
FeLLow AND Assistant Tutor or Curisr’s CoLLeGe, AND 
DEMONSTRATOR OF ComMPaRATIVE ANATOMY IN THE UNIVERSITY OF 


CAMBRIDGE. 


cf.5 


Just Published, in Post 8vo, Cloth, 532 Pages, and 
containing 7 Photographic Illustrations. 
Price 12s. 6d. 


HISTORY OF ASTRONOMY DURING THE 
NINETEENTH CENTURY. 


BY 
AGNES M. CLERKE. 


Third Edition, Revised and Enlarged. 


In 1 large 8vo Vol., Cloth, 779 pp., and Illustrated with 


ae7 


I5/ 


MAMMALS 


LIVING AND EXTINCT, 


Figures. Price 25s. 


BY 
SIR WILLIAM HENRY FLOWER, 
K.C.B., F.R.S., D.C.L., 


Director of THE Natura History DEPARTMENTS, British Museum 


AND 


RICHARD LYDEKKER, B.A. 
Uniform with * ‘i? 720 pp. and Illustrated 
with 320 Wood Engravings. 


Price 24s. 


THE 


STUDY OF FISHES. 


BY 


ALBERT C. L. G. GUNTHER; 


M.D., Ph.D., F.R.S., 


Keerer oF THE ZooLocica. DeparTMENT, British Museum. 


ADAM anp CHARLES BLACK, 
SOHO SQUARE, W. 


LONDON : 
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DIARY OF SOCIETIES. 


LONDON. 
THURSDAY, May 18. 
Rovat Society, at 4.30.—(1) On some were under which the 


Normal State ofthe Knee-jerk is Altered. (2) An Experimental Investi- 
gation of the Nerve Roots which enter into the Formation of the Lumbo- 
sacral Plexus of Macacus rhesus: Dr. S. R. Russell.—A Further 
Minute Analysis by Electric Stimulation of the so-called Motor Region of 
the Cortex Cerebri in the Monkey : Dr. Beevor and Prof. Horsley, 
F.R.S.—On the Presence of Urea in the Blood of Birds: Sir Alfred B. 
Garrod, F.R.S.—On the Influence exercised by the Central Nervous 
System on the Cardiac Rhythm, with an Inquiry into the Action of 
Chloroform on that Rhythm: Prof. J. A. Macwilliam.—On the Flotation 
of Solid Bodies in Liquids of Less Density than the Solids: Prof. 
Hennessy, F.R.S. 

CuemicacSociery, at 8.—Observations on the Production of Ozone during 
Electric Discharge through Oxygen: W. A. Shenstone and M. Priest. — 
The Relative Strengths or Avidities of some Weak Acids: Dr. Shields.— 
The Boiling Points: of Homologous Compounds, Part I.: Dr. James 
Walker. 

Rovat INSTITUTION, at 3.—The Geographical Distribution of Birds: Dr. 
R. Bowdler Sharpe. 


FRIDAY, May 19. 
Rovat INSTITUTION, at 9.—Poetry and Pessimism: Alfred Austin. 


SATURDAY, May 20. 
Rovat InsTITUTION, at 3.—Johnson and Wesley : Dr. Henry Craik, C.B. 
TUESDAY, May 23." 
Roy a INsTITUTION, at 3.—The Waterloo Campaign: E. L. S. Horsburgh 


WEDNESDAY, May 24. 
Grotocicat Society, at 8.—Notes on Dartmoor: Lieut.-General C. A. 
McMahon.—On some Recent Borings through the Lower Cretaceou. 
Strata in East Lincolnshire: A. J. Jukes-Browne. 


THURSDAY, May 25. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—On the Prevention and 
Controlof Sparking ; Continuous Current Dynamos without Winding on 
the Field ens and Constant Pressure Dynamos without Series 
Winding . B. Sayers. (Discussion.) 

Rova nnd at 3.—The Geographical Distribution of Birds: Dr. 
R. Bowdler Sharpe. 

FRIDAY, May 26. 


Puysicat Society, at 5.— Discussion upon Dr. Lodge’s Paper, the Founda- 
tions of Dynamics.—A New Photometer: A. P. Trotter.—Notes on 
Photometry : S. P. Thompson, F R.S.—Exhibition of a Vibrating Bar: 
C. J. Woodward. 


Rovat InstiTuTiON, at 9.—The Imaginative Faculty in its Relation to 
the Drama: Herbert Beerbohm Tree. 


SATURDAY, May 27. 
Royvat Botanic Society, at 3.45- 


Roya InstiruTion, at 3.—Falstaff, a Lyric Comedy by Boito and Verdi 
(with Musical Illustrations): Dr. A. C. Mackenzie. 


‘ Sateument Company, Cambridge. 


Address all communications ‘‘ Instrument Company 
Cambridge.’’ 





Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 





On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEN, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in J ournals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 3d. Subscription for One Year, payable in advance, 12s. 


WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 


London: 


SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Roatan! Sisiiass of the Instru- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, 2s, 6d, POST FREE 


SSSSCSCSCOSOSCOSOCE 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET. 
Newcastle-on-Tyne. 








PARTNERS— 
N. H. MARTIN, C. E. STUART,B.Sc., H. SPARGO, A. ,Sc. F.1.C. 


REYNOLDS AND BRANSON’S 
NEW CATALOGUE 


Chemical and Physical Apparatus, 
Pure Chemicals and Reagents. 


NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS. 








Contains Prof. SMITHELL’s Fiame Separator, as exhibited at 
the Soirée of the Royal Society ; Lecture Apparatus as described 
in ‘‘ Newth’s Chemical Lecture Experiments”; and many 
other new Instruments used in Kesearch, for technical orf 

teaching purposes. 
Post Free to Customers, and Professors of 
Science, dc. 


14 COMMERCIAL ST., LEEDS. 


PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, 
SUCH as 
Self-recording Barometers, 
Self-recording Thermometers, 
Self-recording Hygrometers, 
Self-recording Galvanometers, 
Self-recording Rain-gauges, 
&c., 
Should see that they are marked 





TRADE MARK. 


This mark has been entered by the Inventors and Manufacturer, 





- NEW WORK BY ‘PROFESSOR | MILNES “MARSHALL. 
Just published, with numerous IIlustrations, $vo, 215. 


VERTEBRATE EMBRYOLOGY. 
MILNES MARSHALL, M.D., D.Sc., M.A., F.R.S., 
late Fellow of St. John’s College, Cambridge. 


A Text-book for 


Professor in the Victoria University ; Beyer Professor of Zoology in Owens College ; 


Students and Practitioners. By A. 





London: SMITH, 


ELDER, 


& CO., 15 Waterloo Place. 
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MESSRS. MACMILLAN & CO’S LIST. 


NEW BOOKS. 


SFCOND EDITION, THOROUGHLY REVISED. 


A SHORT ACCOUNT OF THE HISTORY OF MATHEMATICS 


By WALTER W. ROUSE BALL, 
Fellow and Assistant Tutor of Trinity College, Cambridge, and of the Inner Temple, Barrister at Law. Second Edition, 
Crown 8vo. 10s, net. 

SATURDAY REVIEW.—* This excellent summary of the history of mathematics supplies a want which has long heen 
felt in this country. The extremely difficult question how far such a work should be technical has been solved with great tact.” 

OXFORD MAGAZINE.—“ This is a most interesting book, not only for those who are mathematicians, but for the much 
larger circle of those who care to trace the course of general scientific progress.” 

ACADEMY.—“ Students of mathematics have reason to be grateful for the vast amount of information which has been 
condensed into this short account.” 





BY THE SAME AUTHOR. 
——MATHEMATICAL RECREATIONS AND PROBLEMS OF PAST 


AND PRESENT TIMES. Crown 8vo. 7s. net. 
SECOND AND CHEAPER EDITION. 


A POPULAR TREATISE ON THE WINDS. 


Comprising the General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, 
Waterspouts, Hailstorms, &c., &c. 


By WILLIAM FERREL, M.A., Ph.D., 


Late Professor and Assistant in th: Signal Service, Member of the National Academy of Sciences, and of other Home and 
Foreign Scientific Societies. Second Edition. 8vo. 17s. net. 


THE SOIL IN RELATION TO HEALTH. 


By HENRY A. MIERS, of the Natural History Department of the British Museum, 
and ROGER CROSSKEY, M.A., D.P.H., Fellow of the British Institute of Public Health. Crown 8vo, 3s. 6¢. 


WILLIAM KITCHEN PARKER, F.R.S. A SHORT MEMOIR 


By T. JEFFERY PARKER, B.Sc., F.R.S., 


Professor of Biology in the University of Otago, New Zealand. Crown 8vo. 4s. net. 


BOOKS FOR THE COUNTRY. 
FORTY YEARS IN A MOORLAND PARISH. AN OLD WOMAN’S OUTLOOK IN A HAMP-. 


By Rev. Canon ATKINSON, D.C.L. With Maps and SHIRE VILLAGE. By CHARLOTTE M. YONGE. 
Tilustrations. Extra Crown 8vo. 8s. 6d. net. Illustrated Crown 8vo. 3s. 6d. 
Edition. 12s. net. ACADEMY.—‘“ Miss Yonge is at her best in the word 


WALKS, TALKS, TRAVELS, AND EXPLOITS pictures of the downs, woods, and lanes of her home ; while 
OF TWO SCHOOLBOYS. Bythesame Author, With _ her reminiscences of social life, and of the improvement which 
Illustrations. Crown 8vo. 3s. 6d. has in the last fifty years overtaken village life, are most in- 

PLAYHOURS AND HALF HOLIDAYS. By _ teresting and valuable. . . . This Outlook, with its intense love 
the same Author. New Edition. Illustrated by COLEMAN. of birds and flowers, and its careful study of human life in the 
Crowh Sve 3s. 6d. country, will charm all who are like-minded, and, as the 

WHITE'S SELBORNE With Notes by FRANK authoress hopes, assist others to make the most of their 


“ate 2 surroundings, so as to find no country walk devoid of the 
BUCKLAND, and a Chapter on Antiquities by LORD SEL- homely delights that sustain and lift up the spirit.” 


BORNE. Illustrated by P. H. DeLamotre. Crown 8vo. THE HERB OF THE FIELD. By the same 


6s. : - 
o r ’ Author. Reprinted from ‘‘ Chapters on Flowers” in the 
TALES OF THE BIRDS. By W. WarpeE Fow Ler. o ; 
With Illustrations by BRYAN Hoox. Crown 8vo. 35. 6d. Magazine for the Young. Revised and corrected. Crown 


8vo. " 
A YEAR WITH THE BIRDS. By the same Author. MA DAME HOW AND LADY WHY; or, First 


With Illustrations by Bryan Hook. Crown 8vo. Lessons in Earth Lore for Children. By CHAS. KINGS- 
__ 35. 04, St . ea - LEY. With numerous Illustrations. Crown 8vo. 3s. 6d. 
FLOWERS, FRUITS, AND LEAVES. By Sir GL_AUCUS; or, the Wonders of the Sea-shore. By 


FOES ~~ eee Bart., F.B.S. Illustrated. Crown the same Author. With Coloured Illustrations. Crown 


Bvo. 45.60. : cena - 4 2 ‘ 8vo. 35. 6d. 

ON BRITISH WILD FLOWERS, IN RELATION yaNDBOOK OF FIELD AND GENERAL 
TO INSECTS. By the same Author. Illustrated. Crown ORNITHOLOGY. By ELLIO'T COUES M.A., 
Svo. 45. 6d. ae ie M.D., Ph.D., Member of the National Academy of 

THE ORIGIN AND METAMORPHOSES OF Sciences, &c. Profusely Illustrated. 8vo. tos, net. 
INSECTS. By the same Author. With numerous Iilus- NATURE.—“ We know of no volume likely to be more 
trations. Crown 8vo. 35. 6d. useful to the student who wishes to become acquainted with 


THE STUDENT’S FLORA OF THE BRITISH | birds . . . No other manual that we are acquainted with 
ISLANDS. BySirJ. D. HOOKER, K.C.S.I. Globe exactly takes its place or contains such a well-arranged mass of 
Svo. 105. 6d. useful and generally correct information on this subject.” 


MACMILLAN AND CO., LONDON. 
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MESSRS, MACMILLAN AND G0.’S NEW BOOKS. 


THE ROMANES LECTURE, 1893. 


EVOLUTION AND ETHICS 


By the Right Hon. T. H. HUXLEY, LL.D., F.R.S. 


BEING THE ROMANES LECTURE DELIVERED IN THE SHELDONIAN THEATRE 
AT OXFORD, MAY 18, 1893. 


8vo. Sewed. 2s. net. 





NEW BOOK BY MR. F. W. H. MYERS. 


SCIENCE AND A FUTURE LIFE, AND OTHER ESSAYS. 


By F. W. H. MYERS, M.A. Globe 8vo, 5s. 


CONTENTS : 
I. Science and a Future Life. 1V. Tennyson as Prophet. 
II, Charles Darwin and Aguosticism. V. Modern Poets and Cosmic Law. 
III. The Disenchantment of France. VI. Leopold, Duke of Albany. In Memoriam. 


NEW BOOK BY MISS MARIANNE NORTH. 


SOME FURTHER RECOLLECTIONS OF A HAPPY LIFE. 


By MARIANNE NORTH. Edited by her sister, Mrs. J. A. SYMONDS. Crown 8vo, 8s. 6d. net. 
The striking success of Miss North’s * Recollections of a Happy Life,’ has suggested the issue of further selections from her 


— BY THE SAME AUTHOR. 
RECOLLECTIONS OF A HAPPY LIFE. Being the Autobiography of 


MARIANNE NORTH. Edited by her_sister, Mrs. J. A. SymonDs. With Portraits. Two Vols. Second Edition. 
Extra Cr. 8vo. 175. net. 


SPECTATOR.—“ The record, as it stands, is interesting to every class of reader. Miss North’s powers of description are not 
confined to her brush alone, and some of the descriptive work of her pen is of a very high merit. Ste wrote always with a clear 
conciseness, with a very full power of expression, and with an abundance of quiet humour.” 

NATIONAL OBSERVER.—‘‘ Two volumes of autobiography ; if not the most notable, certainly the most deiightful and 
unaffected that have been published for the last ten years. . . . It is impossible to do her justice by quotation. It must be 
—_ to say that in respect of several of the regions she visited—notabl7 Borneo and the hill-places of Iladia—here is the book 
of the period.” 

TIMES.—* A book which will delight and entertain many readers.” 

GLOBE,—* Written with much vivacity and donxhomie, and makes agreeable :eading.” 

OBSERVE R.—“* We know of no recent autobiography that provides such interesting reading.” 

_ DAILY CHRONICLE.—* This is a book which will live. . . . The book is quite unique ; to review it at all adequately 
in our columns would be impossitle.” 

SCO7TSMAN.—* Her chapters are a continual feast for the botanist and naturalist.” 

_ Dr. Jessop in the WIVET7TEENTH CENTURY.—‘‘1 think it would be difficult, perhaps impossible, to find in English 
literature so beautiful an autobiography as this. To begin with, it is the only autobiography I ever read of which it can be said 
that it errs on the side of brevity, if it errs at all.” 

NEW REVIE WW.—* No recent book of travels has approached Miss North's ‘ Recollections of a Happy Life’ for freshness 


~~ WILLIAM GEORGE WARD AND THE CATHOLIC REVIVAL, 


By WILFRID WARD. 8vo, 145. 


BY THE SAME AUTHOR. 
WILLIAM GEORGE WARD AND THE OXFORD MOVEMENT. 


With a Portrait. New Edition. With Additions. 8vo, 14s. 


OBSERVER.—* The reader whose interest in the Tractarian movement is not exhausted will find*his account in this spirited 
monograph. In that drama the part played by Mr. Ward was memorable and indeed unique. . . . It is the great merit of 
Mr. Wilfrid Ward’s sketch of his distinguished father that it to a great extent reveals the secret of his potent personality.” 

_ LALL MALL GAZETTE,.—* The picture which Mr. Wilfrid Ward draws of his father is, quite apart from the historical 
importance of his relation to the Oxford Movement, one of singular interest. Many things of which we are told are extremely 
entertaining. . . . J All the story of his life is curiously interesting, and Mr. Wilfrid Ward has told it in the happiest way.’ 

DUBLIN REVIEW.—* The manner in which a gifted son has reproduced the story of a gifted father’s earlier career, will 
add much to the reader’s enjoyment. His skilful and happy mingling of the light and of the serious ; his clear analyses of his 
father’s opinions and philosophy ; his own valuable and scholarlike résumé of the revival in which his father took so prominent a 
share—are beyond praise.” 

ACADEMY.—*' This volume has several sources of interest. It is a mine of good stories ; it is a picture of a very singular 
and lovable man ; it is a real contribution to the history of ecclesiastical parties.” 


MACMILLAN AND CO., LONDON. 
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ADBURY’SCGOCOA 


“The typical Cocoa of English | “The name Capsury on any packet 
Manufacture—Absolutely Pure.” of Cocoa is a Guarantee of Purity. 


The Analyst. | Medical Annual. 
IY O CHEMICALS USE YD 


(As in the so-called Pure Foreign Cocoas). 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. . 1230, ‘VOL. 48.) THURSDAY, M AY 25, 1893. -s TPRICE SIXPENCE. 
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NEWTON'S ELECTRIC LANTERNS, RROWNING’s 


Maghe, Beatie Ee en bake J Royalinatitution of Great Britain RACE OR 
NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. FIELD GLASSES. 


The Author of ‘‘ Optical Projection” says of this Lantern :—‘‘ The most 





complete, convenient, and powerful instrument for scientific demonstration ILLUSTRATED CATALOGUES PosT FREE 
with which Iam acquainted.” ect, 
The Author of ‘‘ The Book ofthe Lantern”’ says :—‘‘The most complete : 
nd perfect projection apparatus ever devised.’’ BROWN I NG S 
ELECTRIC MICROSCOPES FOR PROJECTION. PHOTOGRAPHIC 


PTICAL LANTERNS AND 
. Of the Highest Quality a and oe APPA RATUS., 
Twelve New Sets of Agricultural Slides for Technical Education—Injurious 


Insects, Botany. Roots, Grasses, Manures, Live Stock. &c. ILLUSTRATED PRICE LisT FOR 1893 PosT FREE. 
Illustrated Catalogue of Lanterns and Special Apparatus for Scientific 
Projec tion, with Detailed List of Slides, 4d. 


—___— BROWNING’S MICROSCOPES. 
SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 pages, 6d. 


vai N EWTON & Co. 
anufacturing Opticians to the Queen and the i 
B - NTMED VW 
Tothe Royal tnsttion of Great Brain and a Science and Art | J O H N B R O N I N G, 
epart t 
3 FLEET STREET, LONDON. |. 63, STRAND, LONDON, W.C. 


ss TRH, Severs satay: STANDARD METEOROLOGICAL INSTRUMENTS 


BECK’S 


£2 2s. to £5 5s. 


| ILLUSTRATED Price List oF New PATTERNS Post FREE. 




















Twelve Hundred Engravings, 


Reference, and Illustrated by 
Royal 8vo0, Cloth, Gilt Lettered, price 5s. 6d. 







made 
through- 









tical, and Standard Meteorological Instruments, 
containing numerous Comparative Tables of 


Catalogue of Mathematical, Philosophical, Op- 


out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. — 










a Now ready, Negretti & Zambra’s Encyclopedic 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 


HOLBORN VIADUCT, 


| 45 CORNHILL, & 122 REGENT STREET, LONDON. 
R. & J. BECK, 68 Cornhill, Senden. E. C. PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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NOTICE. 


NATURE 


Of JUNE I, containing the 


INDEX 


TO 


VotumME XLVIL., will form a DousLeE NuMmBer, 
Price One Shilling. 
OFFICE :—29 BEDFORD STREET, STRAND. 
“ROYAL GEOGRAPHICAL SOCIETY. 


The ANNIVERSARY MEETING of the Society, for the election of 
President, Council, &c., will be held, by permission of the Chancellor and 
Senate, in the Hall of the University of London, Burlington Gardens, on 
MONDAY, MAY 29, 1893, at 2.30 p.m. During the Meeting the Royal 
Medals and other Awards for the Encouragement of Geographica. Science 
and Susawery will be presented. 


STOCKPORT TECHNICAL SCH OOL. 


WANTED, highly qualified Teachers for Evening Classes in the follow- 
ing subjects, viz. :— Chemistry, Geology, Physiology and Botany, Hygiene 
and Physiography. Applications to be sent to the undersigned not later 


than JUNE 6. 
R. J. BROWN, Princigal. 


WANTED. —An Assistant for the Zoological 


Department of the Indian sMuseum, Calcutta. Salary 300 rupees per 
mensem, rising by annual increments of 40 rupees per mensem, to 500 
rupees per mensem, without quarters or any other allowances. Appli- 
cants must be between 22 and 28 years of age, and’must be thoroughly 
trained Zoologists. Applications, with copies of testimonials and, if any 
original papers, to be submitted to THE Hon. SECRETARY TO THE 
TrusTEEs of the Museum. Intending candidates requiring further in- 
formation may apply to 
PEDLER, Esgq., F.R.S., 
47 Tregunter Road, ve Boltons, London, $.W. dud till June 20, 1893. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 








AGRICULTURAL DEPARTMENT. 


An ASSISTANT LECTURER in AGRICULTURE will be Appointed 
in June next, for one year, at a Salary of £120. Applications must be sent 
in on or before MONDAY, JUNE 12, 1893, to the undersigned, from whom 
information as to conditions of Appointment and Duties may be obtained. 

JOHN EDWARD LLOYD, Secretary and Registrar, 

University College of North Wales, 

Bangor, my om 1893. 


-To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 





men Stones, cut and uncut. Fine Collection of Coloured Diamonds, 
and in Matrix. Inspection invited. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT. S.W. 


Parincipat—G. W. p—e TUNZELMANN, B.Sc., M.1.E.E. 
Telegrams—‘* Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 

The First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dynazao- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


KNOWN 


| 
| Can beobtained in London, through Messrs. Barctay & Sons, Farringdon 


DIAGRAMS for LECTURERS, ILLUS. 
TRATIONS for AUTHORS, quickly and artistically done.—“ J. S.,” 
19. Waldegrave Road, Brighton. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH) 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shelis, and other Curios. 


BARGAINS FOR SALE. 
FINE BINOCULAR MICROSCOPE, largest size, by 


Ross, with Apparatus and Objectives from 2 inch to ;4. Cabinets, 
&c. One of the finest lots ever offered, and equal to new. Cost about 
£200. No reasonable offer refused. 


FIRST-CLASS ASTRONOMICAL TELESCOPE. 6. 


inch Object Glass, Brass Body, Finder, Day and Night Eyepieces Equa- 
torially mounted on Tripod. Price only £63. Given away.—Apply, 
HuGues, Brewster House, 82 Mortimer Road. Kingsland, London, N. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr CarePeEnTER, Esq., Prof. Forpss. 
New Triple constructed for B. J. Marpen, Esq. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Suppliedto the Royal Polytechnic Institution, Dr. H. GRaTTAN 
Guinness, Madame Apeina Patti, &c., &c. Patent Pamphagos Lantern 
gives 12 feet Picture, £2 ros. Science Lecture Sets. Cheapest and Best 
in the World. Elaborately Illustrated Catalogue 300 pages, 15.; Postage, 
sd. Smaller do., 6d. Pamphlets Free.—HUGHES, Speciacist, Brewster 
House, 82 Mortimer Road, Kingsland, N. 




















WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
=_— , Cases. Batteries, galvanic and medical, 
Ss, pocket, lecture-table 
School Apparatus of every de 





al 
a laboratory, 
scription. 
Larce CaTALocugE, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 74. 


KING, MENDHAM & Co. 


———_ Western Electrical Works, Bristol. 
London Address: 12 FENCHURCH STREET, E.C, 
(W. B. SAAEOE, AGENT.) EsTABLis’'ED 1876. 








BEST  RAPER’S INK (DICHROIC) 
BLACK 
INK 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


In Jars, 6d., is., & 2s. each. 


W. Epvwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


Street ; 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Siudents, Science Teacners, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 425: 

New Price List of Minerals, Rocks, and Stratigraphical Seri 
of Fossils Post Free. 
ROCKSECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CaTALoGuss GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c¢. 
always in Stock. 








‘THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
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DIARY OF SOCIETIES. 
LONDON. 


THURSDAY, May 25. 


InstITUTION OF ELECTRICAL ENGINEERS. at 8.—On the Prevention and 
Controlof Sparking; Continuous Current Dynamos without Winding on 
the Field Magnets; and Constant Pressure Dynamos without Series 
Winding: W. B. Sayers. (Discussion.) 

Rovat INSTITUTION, at 3.—The Geographical Distribution of Birds: Dr. 
R. Bowdler Sharpe. 

FRIDAY, May 2. 

Puystcat Society, at 5.—Discussion upon Dr. Lodge's Paper, the Founda- 
tions of Dynamics.—A New Photometer: A. P. Trotter.—Notes on 
Photometry : S. P. Thompson, F.R.S.—Exhibition of a Vibrating Bar: 
C. J. Woodward. 

Rovat INsTITrv TION, at 9.—The Imaginative Faculty in its Relation to 
the Drama: Herbert Beerbohm Tree. 


SATURDAY, May 27. 
Rovat Botanic Society, at 3.45. 
Royat. INsTITuTION, at oe °. Lyric Comedy by Boito and Verdi 
(with Musical Illustrations) : Dr. / - Mackenzie. 
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ARISTOTELIAN SOcIETY, at 8.—Sympos 
Morality or Morality of Human Law ? 
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Prof. J. Brough. 
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Corporate Members only.— Report of Council.—Election of Council and 
Auditors for Ensuing Year. 


Roya. INsTITUTION, at 3.—The Waterlo> Campaign: E. L. S. Horsburgh. 


WEDNESDAY, May 3t. 


BaitisH ASTRONOMICAL AssoctaTIon.— How to secure Accuracy in Astro- 
nomical esnton z and Sketching: N. E. Green. 


Lonpon UNiversity EXTENSION PuILosopHIcaL Society, at 8 (place to 
be fixed). —Prof. James’s Theory of the Self: Miss Gilliland. 
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Linnean Society, at 8.—On Polynesian Piants collected by J. J; Lister : 
W. B. Hemsley, F.R.S.—On the Anatomy of a N 
macez or Gentianacee, Genus Novum: Miss A i 
~ rvations on the Temperature of Trees made in Boulder, Colorado: Dr. 
2aur. 


Cuemicat Society, at 8.—Azo-Compounds +~ Ortho Series : Prof. Mel- 
do la, F.R.S., E. M. Hawkins, and F. B. Burls —The Fluoresceine 0 
Camphoric Anl y aay Dr. Collie. —The Ac ti on of Phosphoric Chloride 
on Camphene : Marsh and J. A. Gardner.—The Composition of Jute 
produced in Eng oat A. Pears, jun. 





Roya INsTiTuTION, at 3.—The Geographical Distribution of Birds: Dr. 
RK. Bowdler Sharpe. 
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Rovat Institution, at 9.—Study of Fluid Motion by Means of Coloured 
Bands: Prof. Usborne Reynolds, F.R.S. 
SATURDAY, June 3. 


Royvat Institution, at 3.—Falstaff —a Lyric Comedy by Boito and Verdi 
(wath Musical Illustrations) : Dr. A. C. Mackenzie. 
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NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS. 
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MILNES MARSHALL, M.D., D.Sc., M.A., F.R.S., Professor in the Victoria University ; Beyer Professor of Zoology im Owens College 


late Fellow of St. John’s College, Cambridge. 
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Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
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BEING THE ROMANES LECTURE DELIVERED IN THE SHELDONIAN THEATRE 
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8vo. Sewed. 2s. net. 
NEW BOOK BY MR. F. W. H. MYERS. 
SCIENCE AND A FUTURE LIFE, AND OTHER ESSAYS. 
By F. W. H. MYERS, M.A. Globe 8vo, 5s. 
NEW BOOK BY MISS MARIANNE NORTH. 


SOME. FURTHER RECOLLECTIONS OF A HAPPY LIFE. 


By MARIANNE NORTH. Edited by her sister, Mrs. J. A. SYMONDS. Crown 8vo, 8s. 6d. net. 
The striking success of Miss North’s * Recollections of a Happy Life, has suggested the issue of further selections from her 
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BY THE SAME AUTHOR. 
RECOLLECTIONS OF A HAPPY LIFE. Being the Autobiography ol 
MARIANNE NORTH. Edited by her sister, Mrs. J. A. SyMonDs. With Portraits. Two Vols. Second Edition. 
Extra Cr. 8vo. 17s. net. 

SPECTATOR.—* The record, as it stands, is interesting to every class of reader. Miss North’s powers of description are not 
confined to her brush alone, and some of the descriptive work of her pen is of a very high merit. Ste wrote always with a clear 
conciseness, with a very full 34 of expression, and with an abundance of quiet humour.” 

NATIONAL OBSERVER.—*‘ Two volumes of autobiography ; if not the most notable, certaialy the most de:ightful and 
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Dr. Jessop in the VW/VETEENTH CENTURY.—“I think it would be difficult, perhaps impossible, to find in English 
literature so beautiful an autobiography as this. To begin with, it is the only autobiography I ever read of which it can be said 
that it errs on the side of brevity, if it errs at all.” 

NEW REV/EW.—* No recent book of travels has approached Miss; Neorth’s ‘ Recollections of a Happy Life’ for freshness 


we" WILLIAM GEORGE WARD AND THE CATHOLIC REVIVAL. 


By WILFRID WARD. 8vo, 145. 
BY THE SAME AUTHOR. 
WILLIAM GEORGE WARD AND THE OXFORD MOVEMENT. 


With a Portrait. New Edition. With Additions. 8vo, 14s. 

DUBLIN REVIEW.—* The manner in which a gifted son has reproduced the story of a gifted father’s earlier career, will 
add much to the reader’s enjoyment. His skilful and happy mingling of the light and of the serious ; his clear analyses of his 
father’s opinions and philosophy ; his own valuable and scholarlike résumé of the revival in which his father took so prominent a 
share—are beyond praise. 

ACADEMY.—*' This volume has several sources of interest. It is a mine of good stories ; it is a picture of a very singular 
and lovable man ; it is a real contribution to the history of ecclesiastical parties.” 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO’S LIST. 
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SECOND EDITION, THOROUGHLY REVISED. 


A SHORT ACCOUNT OF THE HISTORY OF MATHEMATICS 


By WALTER W. ROUSE BALL, 
Fellow and Assistant Tutor of Trinity College, Cambridge, and of the Inner Temple, Barrister at Law. Second Edition. 
Crown 8vo, 10s. net. 

SATURDAY REVIE W.—* This excellent summary of the history of mathematics supplies a want which has long been 
felt in this country, The extremely difficult question how far such a work should be technical has been solved with great tact.” 

OXFORD MAGAZINE.—“ This is a most interesting book, not only for those who are mathematicians, but for the much 
larger circle of those who care to trace the course of general scientific progress.” 

ACADEMY.—* Students of mathematics have reason to be grateful for the vast amount of information which has been 


condensed into this short account.” 
BY THE SAME AUTHOR. 


——MATHEMATICAL RECREATIONS AND PROBLEMS OF PAST 


AND PRESENT TIMES. Crown 8vo. 7s. net. 





SECOND AND CHEAPER EDITION. 


A POPULAR TREATISE ON THE WINDS. 


Comprising the General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, 
Waterspouts, Hailstorms, &c., &c. 


By WILLIAM FERREL, M.A., Ph.D., 


Late Professor and Assistant in the Signal Service, Member of the National Academy of Sciences, and of other Home and 
Foreign Scientific Societies, Second Edition. 8vo. 17s. net. 


THE SOIL IN RELATION TO HEALTH. 


By HENRY A. MIERS, of the Natural History Department of the British Museum, 
and ROGER CROSSKEY, M.A., D.P.H., Fellow of the British Institute of Public Health. Crown 8vo, 3s. 6d. 


WILLIAM KITCHEN PARKER, F.R.S. A SHORT MEMOIR 


By T. JEFFERY PARKER, B.Sc., F.R.S., 


Professor of Biology in the University of Otago, New Zealand. Crown 8vo. 4s. net. 


BOOKS FOR THE COUNTRY. 
FORTY YEARS IN A MOORLAND PARISH. ; AN OLD WOMAN’S OUTLOOK IN A HAMP- 


By Rev. Canon ATKINSON, D.C.L. With Maps and | SHIRE VILLAGE. By CHARLOTTE M. YONGE, 
Illustrations. Extra Crown 8vo. 8s. 6d. net. Illustrated | Crown 8vo. 3s. 6d. 
Edition. 12s. net. | (ACADEMY.—‘“ Miss Yonge is at her best in the word 


WALKS, TALKS, TRAVELS, AND EXPLOITS | pictures of the downs, woods, and lanes of her home; while 


OF TWO SCHOOLBOYS. Bythe same Author. With | her reminiscences of social life, and of the improvement which 
Illustrations. Crown 8vo. 3s. 6d. | has in the last fifty years overtaken village life, are most in- 


PLAYHOURS AND HALF HOLIDAYS. By teresting and valuable. . . . This Ozélook, with its intense love 


c q 3 of birds and flowers, and its careful study of human life in the 
pone naan Yo Edition. Illustrated by Counman. country, will charm all who are like-minded, and, as the 
. 3 . . 


TuaTrTE ~ r , .,, | authoress hopes, assist others to make the most of their 
WHITE'S SELBORNE. With Notes by FRANK surroundings, so as to find no country walk devoid of the 
mocap Beet ey yy Rimage nen enn — homely delights that sustain and lift up the spirit.” 


" THE HERB OF THE FIELD. By the same 
; + “ec s Fl vers ”: 
TALES OF THE BIRDS. By W. Warve Fowier. Author, Reprinted from ‘‘ Chapters on Flowers” in the 
With Illustrations by BRYAN Hook. Crown 8vo. 3s. 6d. 


Magazine for the Young. Revised and corrected. Crown 
8vo. 55. 
A YEAR WITH THE BIRDS. By the same Author. MADAME HOW AND LADY WHY; or, First 


With Illustrations by Bryan Hook. Crown §8vo. Lessons in Earth Lore for Children. By CHAS. KINGS- 
a 6a. _ P , LEY. With numerous Illustrations. Crown 8vo. 3s. 6d. 
FLOWERS, FRUITS, AND LEAVES. By Sir GLAUCUS; or, the Wonders of the Sea-shore. By 

— on Bart., F.R.S. Illustrated. Crown the same Author. With Coloured Illustrations. Crown 

vo. 45. . " s. 6d. 

ON BRITISH WILD FLOWERS, IN RELATION yaNDBOOK OF FIELD AND GENERAL 
TOINSECTS. Bythesame Author. Illustrated. Crown " ORNITHOLOGY. By ELLIOTT COUES, M.A,, 
Svo. 45. 6d. M.D., Ph.D., Member of the National Academy of 

THE ORIGIN AND METAMORPHOSES OF Sciences, &c. Profusely Illustrated. Svo, tos. net. 
INSECTS. By the same Author. With numerous IIlus- NATURE.—“ We know of no volume likely to be more 
trations. Crown 8vo. 35. 6d. useful to the student who wishes to become acquainted with 


THE STUDENT’S ‘FLORA OF THE BRITISH | birds . . . No other manual that we are acquainted with 
ISLANDS. BySirJ. D. HOOKER, K.C.S.I. Globe | exactly takes its place or contains such a well-arranged mass of 
Svo. 10s. 6d. useful and generally correct information on this subject. 


MACMILLAN AND CO., LONDON. 
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INTERESTING MICROSCOPIC, 
OBJECTS. 


s. d. | 
Antheridia and Archegonia of Polymorpha, each é Io 
Capsule of Moss in Embryo oo o20 
Fossil Bone of Fish . oe oo O t 6 
Section of Gunneade, with Distome in situ °° 20 
Quill of Porcupine—for Polariscope oe ~ © 89 
Ringworm of head, showing effect onthe hair o 1 9 
Section through Eye of Honey Bee ove © 20 
Nycteribia of Fishing Bat from Trinidad o 1 6 
Stingless Honey Bee, Tregona, from Trinidad 020 


Eatire Butterflies, with Colours preserved, suit- 

able for Projection, &c. Five Varieties. 
ery beautiful and striking ... each o 5 o 
Parasol Ant from Trinidad 


eee one or o 2 oO 

Primordial Utricle in Seed of Maize ose oro 
Set of 19 Slides Illustrating the Structure of 

the Human Eye, in Case wes - oo 20 ”0 

Set of 12 Zoology Slides in Case «.. ovo 10° 
Set of 12 Test Objects for various Powers, all 

carefully Selected, in Case... a8 t « 


Any of the above Objects sent by return on receipt of 
' remittance for price. 
Crassiriep List, representing a Stock of 40,000 First- 
class Objects sent post free on application. 





MICROSCOPES. AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’ S MICROSCOPE is suitable for investigations 
with the highest powers. . The quality and Workman- 

re the finest possible, and it is unequalled for 

ty and convenience of Manipulation by any other 

m size or Student’s Instrument. Price from 


WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every Mechanical Convenience with the ut- 
most Precision in all the Working parts and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicate nature, 

WATSON & SON’S perfected form cf FINE ADJUST- 
MENT, giving the greatest delicacy of motion, withs 
out lateral movement, is fitted to all their instrument. 








Fulllllustrated Catalogue of Microscopesand Apparatus 
sent Post freeon application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 
HIGH HOLBORN, LONDON, W.C 
AND 
78 Swanston Street, Melbourne, Australia. 


3135 ” 


Awarded 31 Gold and other Medals at International Exhi- 
titions for Excellence of Manufactures. 
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MANUFACTURERS. 


IT IS SENT POST FREE. 


, AND RAYMENT, 


SON 


PERKEN, 


UR CATALOGUE. 


WRITE FOR O 
“OPTIMUS” UBIQUE CAMERA. 





**OPTIMUS”’ 


34 inches. 


Pictures 4} by 
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May be used on Tripod orin hand. 


Rectilinear Lens, Instantaneous Shutter, Tripod, 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
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PERKEN, SON, & RAYMENT, suo: LONDON. 
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COCOA 


60 Prize Medals Awarded to the Firm. 


Pure 
Concentrated 


FRY'S 


BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


+. 


read Sireet Hill, Queen Victoria Street, in the City of London, and Published by 


» 1&3. 


5 


112 Fourth Avenue, New York.—Tutrsepay, May 2 


> 
> 


LiMITED, at 7 and 8. 


at 29 Bedford Stre.t, Lordon, W.C., and 


Ricuarp Cray anp Sons, 
MILLAN AND Co., 
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Openshaw, Manchester. 
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INDE=>S 


A WEEKLY 


No. 1231, VOL. 48.] 


emma as a Newspaper at the General Post Office.) 


NEW LANTERN SLIDES OF 
“THE GREAT BARRIER REEF OF AUSTRALIA.” 


By SAVILLE KENT. 


NEWTON & CO. have ac — the 
Slides of the plates of Corals, 
vegatives. 2s. each. 





sole right of producing Lantern 
in this work, taken from the original 


BACTERIOLOGY. 


A new series of 57 Slides from direct negatives, tz aken by Prof. Crookshank, 
Director of the B acteriologic: il Laboratory of King’s College. 15s. perdozen. 


GEOLOGY. 


A new series of 200 Lantern Slides, 


arranged by Rev. H. N. Hutchinson, 
F.G.S., &c. 


Physical Geology, Sections, Foraminifera, Corals, Skeletons 
Restorations, &c. 12s. per dozen. 


PUBLISHED BY 


NEWTON & CO., 


SCIENTIFIC Instrument Makers to the Queen and the Government. 


By Sprectat APPpoINTMENT 
To the Royal Institution of Great Britain. 


3 FLEET STREET, LONDON. 
New Catalogue of Lanterns and Slides 
‘ost free, 6a. 


of every description. 


PRICES. 
Pattern A, for Spirit 
only. 

Flame, 3} in., 9/- 
in., 11/6 
. 13/6 
Pattern B, 

For Spirit, 20/- 
For Gasoline, 22/6 





7 in. 


AUTOMATIC BURNERS & BLOWPIPES, 


FOR USE WITH 


METHYLATED SPIRIT AND CASOLINE. 


INDISPENSABLE WHERE NO GAS. 





SIMPLE IN CONSTRUCTION. 


ABSOLUTELY SAFE. 





FOR ANALYTICAL CHEMISTS, 


ASSAYERS, JEWELLERS, DENTISTS. SS 


JOHN J. GRIFFIN & SONS, 5 
22 GARRICK STREET, LONDON, W.c. 


THURSDAY, 


NUMBER. 





ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid grouna 
Of Nature trusts the mind which builds for aye.” —WorDSWORTH. 


JUNE 1, 1893. [PRICE ONE SHILLING. 


[All Rights are Reserved. 


NALDER BROS. & CO.. 


16, RED LION STREET, CLERKENWELL, 
LONDON, E.C. 


TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 


MAKERS OF 


Thomson Galvanometers. | Secohmmeters. 


D’Arsonval Galvano- | Wheatstone Bridges. 
meters. Standard Resistances. 
Standard Cells. Condensers. 
+ a of Self Induc- | Micrometer Guages. 
mmeters. 
a Voltmeters. 


EWING’S CURVE TRACERS, 
And all Kinds of Scientific 


CATALOGUE FORWARDED ¢ 


Instruments 


IN APPLICATION, 


STANDARD METEOROLOGICAL INSTRUMENTS 








NEGRETTI & ZAMBRA. 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 
HOLBORN VIADUCT, 
45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD 








XXXIV 


NATURE 





[JuNE 1, 1893 





LONDON COUNTY COUNCIL. 
TECHNICAL EDUCATION BOARD. 


(The Committee appointed by the London County Council 
under the Technical Instruction Act, 1889). 


APPOINTMENT OF EDUCATIONAL ADVISER AND SFCRE- 
TARY TO THE BOARD. 

Che Technical Education Board proposes to appoint an Educational 
Adviser and Secretary, who will be the chief Officer of the Board. 

The duties of the office will include—the advising of the Board upon all 
matters pertaining to its work under the Technical Instruction Acts; the 
promotion, under the Board’s direction, of the better co ordination of the 
various educational agencies already in operation ; and the organisation of 
such additional provision for technical and secondary education in London 
(so far as is within the scope of the Board), as may be decided upon. The 
inspection of educational institutions and, possibly, the delivery of lectures, 
especially in connection with educational method and organisation, may also 
be required. 

A first-rate experience in the direction and organisation of educational 
work in science, art, or technology, is absolutely indispensable. 

The Salary attached to the Office will be at the rate of £800 per Annum, 
and the holder of it will be required to give his whole time to his duties, and 
will not be allowed to take any private business or to hold any other paid 
position. It is contemplated that the office will be a permanent one, tenable 
during the pleasure of the Technical Education Board; but in view of the 
terms of the Local Taxation (Customs and Excise) Act, 1890, and of the 
tenure of office of the Board, any appointment made will necessarily termi- 
nate on March 31. 1894, and would thereafter be renewable annually at 
the pleasure of the Board. No superannuation or pension attaches to the 
office. 

Applications for the Appointment must be on Forms to be obtained by 
sending a stamped addressed foolscap envelope tou the Clerk of the London 
County Council, Spring Gardens, S.W. They must be sent in time to be 
received here not later than to o'clock on Monday, June 19, 1893. The 
Board does not bind itself to make any appointment. Personal Canvassing 
will be held to disqualify any Candidate 

H. DE LA HOOKE, Clerk of the Council. 

Spring Gardens, S.W., May 31, 1893. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 
SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT. S.W 
PrincipaL—G. W. p—E TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—“* Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 

The First Year’s Course is arranged to qualify Students f-r entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
Schol of Mines. 

Forty one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dyna:mo- 
room, and also with an extensive Geological Collection tor the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities. whose Names are given in the Prospectus 





UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


AGRICULTURAL DEPARTMENT. 

An ASSISTANT LECTURER in AGRICULTURE will be Appointed 
in June next, for one year, at a Salary of £120. Applications must be sent 
in on or before MONDAY, JUNE 12, 1893, to the unversigned, fron whom 
information as to conditions of Appointment and Duties may be obtained. 

JOHN EDWARD LLOYD, Secretary and Registrar. 

University College of North Wales, 

Bangor, May 9, 1893. 





WANTED.—An Assistant for the Zoological 
Department of the Indian Museum, Calcutta. Salary 300 rupees per 
mensem, rising by annual increments of 40 rupees per mensein, to 500 
rupees per mensem, without quarters or any other allowances. Appli- 
cants must be between 22 and 28 years of age, and must be thoroughly 
trained Zoologists. Applications. with copies of testimonials and, if any 
original papers, to be submitted to THE Hon. SeEcxETARY TO THE 
Trustees of the Museum. Intending candidates requiring further in- 
formation may apply to 

A. PEDLER, Esgq., F.R.S., 
47 Tregunter Road, ‘Ihe Boltons, London, S.W., up till June 20, 1893. 


STOCKPORT TECHNICAL SCHOOL. 


WANTED, highly qualified Teachers for Evening Classes in the fullow- 
ing subjects, viz. :—Chemistry, Geology, Physiology and Botany, Hygiene 





and Physiography. Applications to be sent to the undersigned not later 
JNE 6. 


R. J. BROWN, Principal. 


than JUN 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


BURLINGTON HOUSE, LONDON, w. 

The NEXT ANNUAL GENERAL MEF TING will be held at Notting. 
ham, commencing on WEDN ESVAY, SEPTEMBER 13. 

President-Elect, Dr. J. S. Burdon Sanderson, M.A., M.D., LL.D., 
D.C.L., F.R.S., F.R.S.E., Professor of Physiology in the University of 
Oxford. 

Notice To ConTrinuTors OF MeEmoirs.—Authors are reminded that 
the acceptance of Memoirs, and the days on which they are to be read, are 
as far as possible, determined by Organising Committees for the several 
Sections before the beginning of the Meeting. Memoirs should be sent to 
the _ ffice of the Association. 

Information abut Local Arrangements may be obtained from the Local 
Secretaries, Guildhall, Nottingham. 

G. GRIFFITH, Assistant General Secretary. 





To Collectors and Buyers of Precious and 
Fancy Stones.—R. C. NOCKOLD, Diamond and Oriental Stone Mer- 
chant, 12 Frith Street, Soho, W., has a very large assortment of Speci- 
men Stones, cut and uncut. Fine Collection of Coloured Diamonds, 
and in Matrix. Inspection invited. 


DIAGRAMS for LECTURERS, ILLUS- 
TRATI ‘NS for AUTHORS, quickly and artistically done.—‘“‘ J. S.,” 
19. Waldegrave Road. Brighton. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH) 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells. and other Curios. 


CONCHOLOGY. 








Opisthostoma Opisthostoma 
mirabile. pulchellum. 
E. Smith. G. Austen. 


HELIX FULTONI. 
COLI ECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FKOM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


Forthe Use of Scudents, Science Teacners, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 425. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in Stock 


THOMAS D. RUSSELL, 


78 NEWGATE STREFT, LONDON. E.C. 





F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rucks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. ScHoor CoL.ections of. Sedi- 
mentary and Igneous Ro: ks, 3s specimens of fair size in case with divisions, 
ros. Rabbits and other objects for Biological Study -upplied. Card Trays 
and Glass-topped Boxes of any required dimensions made promptly to order. 
Sections of Shells and general Lapidary’s Work executed. Micro. Rock: 
Slides new to stock :—Schistose Elaolite—Syemte, Norway; Dolerite, 
Rowley ; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte 
Gleichenberg. 
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JAMES R. GREGORY, 
MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, &c. 
EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &e., of 
Specimens. 
COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATURAL CRYSTALS OF MINERALS, to illustrate all 
Elementary Works. All greatly improved. 


NEW LISTS NOW READY. 
And may be had p»st free on application at the Repository and Museum, 


88 CHARLOTTE ST., FITZROY winches LONDON. 


LIVING SPECIMENS FOR > 
THE MICROSCOPE. 


Volvox globator, Stentor coeruleus, Spongilla fluviatilis, Floscularia 
cornuta, Melicerta ringens, Notops brachionus, Plumatella repens, and other 
beautiful objects of Pond Life; also Amoeba, Hydra, Spirogyra, and 
other types for Students. Specimen Tube, with Drawing and 
Description, One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 





THIS 


WAYS PILLS |aaeaa 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; 2 Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ‘s unequalled in Complaints incidental to Females. 





MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W 


ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS, 

Mr. HENSON has just received some good Groups of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. ; 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lantr Careenter, Esgq., Prof. Forses. 
New Triple constructed for B. J. Matpen, Esq. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Hizhest 
Award: Suppliedto the Royal Polytechnic Institution, Dr. H. Gratran 
GuINNEss, Madame Ape.ina Patti, &c.,&c. Patent Pamphagos Lantern 
gives 12 feet Picture, £2 10s. Science Lecture Sets. Cheapest and Best 
in the World. Elaborately Illustrated Catalogue 300 pages, 15.; Postage, 
sd. Smaller do., 6d. Pamphlets Free. —HUGHES, Spreciatist, Brewster 
House, 82 Mortimer Road, Kingsland, N. 


STANLEY | 


Mathematical Instrument Manufacturer to H.M. Government, Cou 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1362 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe-~- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





Agates, 


ncilo 





PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


“OPTIMUS” UBIQUE CAMERA. 


Pictures 4} by 3} inches. 


May be used on Tripod orin hand. 


Carries Price, with 
six dry - o 
plates. Rapid View 
Three dark Lens, 
slides, £2 15s. 
Focussing onus 
Screen, Ww = 
View Finder, ith Rapid 


me, — 





PERKEN, SON, & RAYMENT, sunmom LONDON. 


‘OPTIMUS ”’ 
PHOTOGRAPHIC 
OUTFITS. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘*Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best Waterproof Case. 

For Plates 4} by 3t -. ' 
For Plates 64 by 4} ... 
For Plates 84 by 64 .. 








HARVEY & PEAK, 


8y Appointment to the Royal Institution of Great Britain 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 





£2 Ios, 


Catalogue of 340 Illustrations by post, 6d. 
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SWAN SONNENSCHEIN AND CO.’S 


NEW SCIENTIFIC TEXT BOOES. 
EMBRYOLOGY of MAN and MAMMALS: TEXT-BOOK of. By Dr. Oscar 


HERTWIG, Edited by Dr. MARK. 339 Figures and 2 Coloured Plates. 21s. 
** An authoritative exposition of the present state of our knowledge.” —Lancet. 


GEOGRAPHICAL D i 
i , cor ary? HAVILAND. With §Calouod Maps’ Roy Bro ig o CS See. ” 
bounds with interesting information,”—British Medical Journal. 


GEOLOGY: TEXT-BOOK of COMPARATIVE. By Prof. Kavsex. Edited by 
Z I HILIP LAKE, M.A., F.G.S., Fellow of St. John’s College, Cambridge. 596 Illustrations. 18s. ‘ 
A text-book of stratigraphical geology which is superior to all tts predecessors in respect to its illustrations and its thorough- 

ness. Lhe copious index is of the greatest value.” —Nature. ' 


PUBLIC HEALTH: TREATISE on, and its Applications in England, France, Belgium, 


Germany, Austria, Sweden, and Finland. By Drs. PALMBERG and NEWSHOLME. With 182 Illustrations. 21s. 
Lt would be difficult to overstate the value of this noble monument of industry. Packed with information of profound 





interest to everybody.”’—Guardian, **4 most useful work.” —Lancet. 
BACTERIOLOGY, PRACTICAL: IN-|PETROLOGY: TEXT-BOOK of. By F 
FRODUCTION TO. For Physicians, Chemists, and H. HATCH, Ph.D., F.G.S. 86 Cuts. 75. 60 ‘ 


Students. By Dr. W. MIGULA. Edited by H. J. | ., ' 
CaMpBett, M.D. (of Guy’s). 2 Plates and 9 Cuts, 6s. Clear, concise, and accurate.””—Saturday Review. 


[Fust ready. | 

BIOLOGY: TEXT-BOOK OF ELEMEN. | PHYSIOLOGICAL PSYCHOLOGY: IN. 
TARY. ByH. J. CAMPBELL, M.D. (of Guy's). 136 TRODUCTION TO. By Dr. ZIEHEN. 21 Illustra- 

Cuts. 6s. tions. 6s. ‘* We want such a book badly.” —Nature. 

** 4 200d book, reliable, and well illustrated.”’— 

Educational Times. | PHOTOGRAPHER’S POCKET-BOOK. A 
BOTANY: TEXT-BOOK OF PRACTI- | Guide to the Practice of all the usual Photographic Pro- 
cesses, for Professionals and Amateurs. By Dr. E. 


CAL. By Profs. STRASBURGER and HILLHOUSE. 
149 Cuts. Third Edition. 9s. VOGEL. With 63 Illustrations. Feap. 8vo. 2s. 6d. 





SWAN SONNENSCHEIN & CO., Paternoster Square, London. 


Just Ready Pp. 148. 4301 Titles. Fr : — Now Ready, Seconp Epition, Revised, ros. 6d. 
y: . - 43 es. ree on Application. ‘ 
vi PRACTICAL GEOLOGY (AIDSIN). With 
a Section on Paleontology. By GRENVILLE A. J. COLE, F.G.S., 
Professor of Geology in the Royal College of Science for Ireland. With 


( No. 245.) A Catalogue of Books on numerous Illustrations and Tables, Large crown 8vo, cloth. 


the Mathematics, pure and applied, containing many works ** Prof. Coe treats of the examination of minerals and rocks ina way that 
has never been attempted before. . . . Here, indeed, are ‘aids’ INNUMER- 


of the old Mathematicians ; Mathematical and Astronomical | 4i:% and INVALUABLE.” — Atheneum. 

Journals, Observations, &c. ; Transactions and Proceedings *¢ Full of ‘aids,’ and in the highest degree ‘ practical.”—Nature. 

of Learned Societies; Works on Engineering, Assurance, Now Ready, TentH Annuat Issue, handsome cloth, 7s. 6d. 

&c. ; including many from the library of the late John THE SCIENTIFIC AND LEARNED 


Couch Adams, F.R.S., Lowndean Professor of Astronomy SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 

i Iniversitw es . BOOK of). Compiled from Official Sources. Including Lists of the 

in the U niversity of Cambridge ; and from other Sources. Papers read during 1892 before Societies engaged in Fourteen Depart- 
ments of Research. 2 

General Contents :—1. Science Generally : i.e., Societies occupying them- 

ON SALE BY selves with Several Branches of Science.—2. Mathematics and Physics.—3. 

Chemistry and Photography.—4. Geology, Geography, and Mineralogy.— 


MACMILLAN B 5. Biology, including Microscopy and Anthropology.—6. Economic Science 
and Statistics —7. Mechanical Science and Architecture —8. Naval and Mili- 
9 tary Science.—g. Agriculture and Horticulture.—10. Law.—11. Literature. 
CAMBRIDGE. —12. Psychology.—13. Archewology.—14. Medicine. 
‘* British Societies are now well represented in the ‘ Year-Book of the 
Scientific and Learned Societies of Great Britain and Ireland.’’’—(Art 
“ Societies” in New Edition of ‘*‘ Encyclopedia Britannica,” vol. xxii.) 


K N O W L E D G E 5 _ It goes almost without saying that a Handbook of this subject will be in 
A MAGAZINE OF SCIENCE, SIMPLY WORDED. a the most GENERALLY USEFUL works for the library or the desk. 
EXACTLY DESCRIBED, London: CHARLES GRIFFIN & CO., Liutrep, Exeter Street, Strand 
Edited by A. COWPER RANYARD. ~ ar See 
4 New Volume of the International Scientific Series. 


The JUNE NUMBER contains :— A HISTORY OF CRUSTACEA: 


SPINY ANIMALS. By R. LypeKKer 


CATERPILLARS’ DWELLINGS. By E. A. Butter. Recent Malacostraca. 
‘THE OLDEST BOOK IN THE WORLD. By J. F. Mircuixer. By the Rev. T. R. R. STEBBING. 
WHAT IS A STAR CLUSTER? By A. C. Ranyarp With numerous Illustrations. Crown 8vo. 5s. 
ON THE DISTRIBUTION OF THE STARS IN SPACE. By Prof. The ambition of this volume is that it shall be one to which beginners in 

KAPTEYN. ri the subject will naturally have recourse, and sue which experienced ob- 
REV 1s -TTERG FACE ie > crew servers may willingly keep at hand for refreshment of the memory and 
REVIEWS. LETTERS. FACE OF THE SKY, ote tg - 

KNOWLEDGE OFFICE, 326 HIGH HOLBORN. KEGAN PAUL, TRENCH, TRUBNER & CO., Ltd., 


SIXPENCE MONTHLY. PATERNOSTER HOUSE, CHARING CROSS RD., LONDON, W.C. 
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SCOTTISH PROVIDENT INSTITUTION. 








6 St. Andrew Square, Edinburgh. 17 King William Street, London, E.C. 
STATEMENT OF PRINCIPLES. Premiums for £100 at Death—{ With Profits). 
TH IS Society combines the Advantages of Age next Birth- | Payable during | Limited to 21 Limited to 14 
M Re . day. Life. | Payments. —_ Payments. _ 
utual Assurance with Moderate Premiums. 95 + © ia < a3 9 
An Assurance of £1,200 or £1,250 may generally be secured from the *30 21 6 | 215 4 3 15 
first for the yearly payment which elsewhere assures (with profits) £1,000 35 2 610 30°02 3 16 
only—eual to an immediate bonus of 20 to 25 per cent +40 214 9 375 45 2 
The Whole PROFITS go to the Policyholders, on a system at once safe | 45 2. 317 6 416 4 
and equitable—no share being given to those by whose early death there is | 50 41 7 412 1 5 12 4 
a loss. 55 5 1141 510 2 612 1 
The SURPLUS at last Investigation was £1,051,035, which, after re- * A inan of 30 may secure £1,000 at death by the yearly payment of 
serving one-third, was divided among 9,384 I olicies entitled. First additions 420 155., which generally assures £800 only. 
anged from 18 or 20 to 34 per cent., according to age and class. Other Or he may secure £1,000 by twenty-one yearly payments of £27 13s. 4d., 
Policies were increased §0 and 80 per cent. being thus free of payme nt after age so. 
Otis ican cenit a — ” t At 4othe Premium, ceasing at 60, is, for £1,000, £33 145. 2d., about 
she Now ae nee completed in 1892 were £1,260,759. the same as most Offices require during the whole of life. Before these 
Premiums in year, £607,750. Total Income, £950,480. Premiums have ceased the Policy will have come into participation. 
The CLaims of year (including Bonus coven Da ere £489,600. TO PROFESSIONAL MEN and others whose income is dependent 
(* Averaging about 50 per cent. on Assurances which parti icipated. ) on health, this limited payment s system is specially recommended. 
Arrangements as to SURRENDERS, Non-ForFEITURE, LOANS ON POLICIEs. 
The Accumulated FUNDS now asians £ 8,000,000. Earty Payment or Cviaims, Free Restpence, &c., are specially lberal 
Jj. MUIR LEITCH, London Secretary. (Reports, &c., on application.) JAMES GRAHAM WATSON, JMaxager. 








NEW WORK BY PROFESSOR MILNES MARSHALL. 
Just published, with numerous Illustrations, 8vo, 21s. 


VERTEBRATE EMBRYOLOGY. A Text-book for Students and Practitioners. By A. 


MILNES MARSHALL, M.D., D.Sc., M.A., F.R.S., Professor in the Victoria University ; Beyer Professor of Zoology in Owens College, 
late Fellow of St. John’s College, Cambridge. 





London: SMITH, ELDER, & CO., 15 Waterloo Place. 





New Publication. Subscriber's Edition, 


| 
Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper REYN OLDS AN p BRANSON 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 


FOURNET, 1892. NEW CATALOGUE 


CoNnTENTS :— 


AN ILLUSORY EYE DISEASE. 


PROGRESSIVE (MYOPIA Chemical and Physical Apparatus, 


; One Lithographed eae ob ang Dour Ww 5 Daeclions, 
Case No. 2.—Culled from Mr. NETTLESHIP. 


cue Ne» Otettzabed Marie Hota orm Pure Chemicals and Reagents. 


One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry Sitcock. 


pepato One Lithographed Moorfields Hospital Form. NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS 
SOY iis Sus Uemashed Moorhelds Hocpital Form. Contains Prof. SMITHELLS’ Fiame Cone Separator, as exhibited 
Case No. geen oh Tae oe ag at the Soirée of the Royal Society; Lecture Apparatus as 
FOURNET ON comennaune SOUINT. described in ‘‘ Newth’s Chemical Lecture Experiments” ; and 
Case No. 6.~Culled Goma Mr. Nurriezser. ” many other new Instruments used in Research, or for 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. technical and teaching purposes. 


FOURNET ON RETINOSCOPY. Post Free to Customers, and Professors of 
WANTED A TRIBUNAL. 


Science, &c. 
Printed and Sold by 


A. FOURNET, 14 COMMERCIAL ST., LEEDS. 


18, BENTINCK ST., WELBECK ST., LONDON, w. 


Price 425. 


Instrument Company, Cambridge. SCIENCE INSTRUMENTS. 





Address all communications ‘‘ Instrument Company, pasepacnapaewenceigs 
Cambridge.”’ An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
Price List of Scientific Instruments, sent post free. ments of Science which are used in teaching and demonstrating 
Illustrated Descriptive List sent on receipt of 1s. 6d. every branch of Physical Science, as well as of the Instruments 
The Cambridge Scientific Instrument Company, which are used in Original Research and in the applications of 
St. Tibb’s Row, Cambridge. Science to Technical Industries and Pursuits. 
BARGAINS FOR SALE. PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 
FINE BINOCULAR MICROSCOPE, largest size, by aa de emai 


Ross, with Apparatus and Objectives from 2 inch to vz. Cabinets, BRADY & MARTI N 
de. One of the finest lots ever offered, : 


and equal to new. Cost about 
. No reasonable offer refused. NORTHUMBERLAND ROAD & 29 MOSLEY STREET. 
FIRST. CLASS ASTRONOMICAL TELESCOPE. 6- 


Newcastle-on-Tyne. 
nch Object Glass, Brass Body, Finder, Day and Night Eyepieces Equa- | PARTNERS— 
ton ally mounted on Tripod. Price only £63. Given away.—Apply, 
I UG HES, 


Brewster House, 82 Mortimer Re 4 "Kingsland, London, N. N. H. MARTIN, C. E. STUART,B.Sc., H. SPARGO, A.Sc., F.1.C 
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MESSRS. MACMILLAN AND GO.’S NEW BOOKS. 


NATURAL SELECTION AND SPIRITUAL FREEDOM, By Josera Joun Murrny, 


Author of ‘‘ Habit and Intelligence,” and ‘‘ The Scientific Basis of Faith.” Globe 8vo, §s. 





NEW BOOK BY MISS MARIANNE NORTH. 


SOME FURTHER RECOLLECTIONS OF A HAPPY LIFE, By Makianne Norris. 


Edited by her sister, Mrs. J. A. SYMONDs. Crown 8vo, 8s. 6d. net. 


The striking success of Miss North’s ‘ Recollections of a Happy Life,’ has suggested the issue of further selections from her 
Journals. 

DAILY CHRONICLE.—* We shall be much surprised if the popularity of the present volume does not rival that of its 
predecessor.” 
GLASGOW HERALD.—* The whole book is sure to delight everyone who cares for fresh and breezy travel-writing, which 
is minutely descriptive without being tiresome.” 


BY THE SAME AUTHOR. 


RECOLLECTIONS OF A HAPPY LIFE. Being the Autobiography of 
MARIANNE NORTH. Edited by her sister, Mrs. J. A. SYMONDS. With Portraits. Two Vols. Second Edition. 
Extra Cr. 8vo. Is. net. 
Dr. JEssop in the VIVE TEENTH CENTUR Y.—‘‘I think it would be difficult, perhaps impossible, to find in English 
literature so beautiful an autobiography as this. To begin with, it is the only autobiography I ever read of which it can be said 
that it errs on the side of brevity, if it errs at all.” 


WILLIAM KITCHEN PARKER, F.R.S. ASHORT MEMOIR 


By T. JEFFERY PARKER, B.Sc., F.R.S., Professor of Biology inthe University of Otago, New Zealand. Crown 8vo. 45. net. 


GLASGOW HERALD,—** This book is an interesting record of a life devoted to science, and the story of a good genuine 
man. 
SPEAKER.—‘“ Mr. Jeffery Parker’s modest, suave, and ably written monograph on his father, the late Hunterian Professor 
of Anatomy in the College of Surgeons, gives a vivid and at the same time a just picture of a man who led a beautiful life, and did 
an important work in his own department of scientific research.” 

MANCHESTER GUARDIAN.—*“ It is well written, and in many respects might serve as a model to more pretentious 
works of the same class.” 


SECOND EDITION, THOROUGHLY REVISED. 


A SHORT ACCOUNT OF THE HISTORY OF MATHEMATICS 


By WALTER W. ROUSE BALL, Fellowand Assistant Tutor of Trinity College, Cambridge, and of the Inner Temple, Barrister 
at Law. Second Edition. Crown 8vo. 10s. net. 


SATURDAY REVIE W.—* This excellent summary of the history of mathematics supplies a want which has long been 
felt in this country. The extremely difficult question how far such a work should be technical has been solved with great tact.” 

OXFORD MAGAZINE.—“ This is a most interesting book, not only for those who are mathematicians, but for the much 
larger circle of those who care to trace the course of general scientific progress.” 


BY THE SAME AUTHOR. 
——MATHEMATICAL RECREATIONS AND PROBLEMS OF PAST 
AND PRESENT TIMES. Crown 8vo. 7s. net. 


SECOND AND CHEAPER EDITION. 


A POPULAR TREATISE ON THE WINDS. 


Comprising the General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, 
Waterspouts, Hailstorms, &c., &c. 
By WILLIAM FERREL, M.A., Ph.D., 
Late Professor and Assistant in the Signal Service, Member of the National Academy of Sciences, and of other Home and 
Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


THE SOIL IN RELATION TO HEALTH. 


By HENRY A. MIERS, of the Natural History Department of the British Museum, 
and ROGER CROSSKEY, M.A., D.P.H., Fellow of the British Institute of Public Health. Crown 8vo, 3s. 6d. 
GLASGOW HERALD.—* We have not for a long time read any work on public health more thoroughly satisfactory than 


this little book. . . . We have nothing but praise for it. 
LANCE T.—** It would greatly conduce to the progress of sober and rational sanitary reform if the information contained in 


this volume became part of an ordinary education. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND GO.’S PUBLICATIONS. 
NEW AND RECENT MATHEMATICAL BOOKS. 


MR. R. LACHLAN.—AN ELEMENTARY TREATISE ON 


By R. LACHLAN, M.A., late Fellow of Trinity College, Cambridge. 


PURE GEOMETRY. 


MODERN 


8vo, 95. 


MR. J. EDWARDS.—DIFFERENTIAL CALCULUS FOR SCHOOLS. By 


JOSEPH EDWARDS, formerly Fellow of Sidney Sussex College, Cambridge. 


Globe 8vo, 45. 6d. 


GLASGOW HERALD.—‘ Mr, Edwards always strives to make matters plain, but in a thoroughly scientific manner, much to 


the future advantage of the genuine student. 


‘The book is worthy of strong commendation.” 


SCOTSMAN.—‘‘ It has a special value in the skill with which, both in the exposition and the examples, it consults the needs 
of those who are approaching the study of the Calculus for the first time, and will doubtless prove more serviceable than the 


heavier text-books in large classes.” 


PROF. G. W. 


WILLIAM JONES, of Cornell University. 


JONES.—LOGARITHMIC TABLES. 


Royal 8vo, 4s. 6d. net. 


PROF. W. B. SMITH.—INTRODUCTORY 


By Prof. Grorce 


MODERN GEOMETRY OF 


POINT, RAY, AND CIRCLE. By WILLIAM BENJAMIN SMITH, A.M., Ph.D, Professor of Mathematics and 


Astronomy in the University of the State of Missouri. 


Crown 8vo, 5s. 


SCOTSMAN.—‘‘ The book presents its subject in a manner so fresh and novel as to be likely to inspire its students with a 
new interest in geometry, to afford a valuable diversion from the monotony of Euclid, and to make them better acquainted with 


and more interested in the intellectual aspects of the science. 
and students ” 


The book may be heartily recommended to the attention of teachers 


A NEW ELEMENTARY ALGEBRA, 


PROF. N. F. DUP UIS.—THE PRINCIPLES OF ELEMENTARY ALGEBRA. 


By N. F. DUPUIS, M.A., F.R.S.E., Professor of Pure Mathematics in the University of Queen’s College, Kingston, 


Canada. Crown 8vo, cloth, 6s. 


SCOTSMAN.—“ It is distinguished among works of its kind by the care and fulness with which it explains first principles. 
It is so clearly and scientifically expounded that students in all stages of advancement will gain advantage by using it.” 


LYCEUM.—“ A book for which there was room ; a book, too, which would deserve popularity in spite of any competition.” 


BOOKS FOR THE COUNTRY. 


FORTY YEARS IN A MOORLAND PARISH. 
By Rev. Canon ATKINSON, D.C.L. With Maps and 
Illustrations. Extra Crown 8vo, 8s. 6d. net. Illustrated 
Edition. 12s. net. 

WALKS, TALKS, TRAVELS, AND EXPLOITS 
OF TWO SCHOOLBOYS. Bythe same Author. With 
Illustrations. Crown 8vo. 35. 6d. 

PLAYHOURS AND HALF HOLIDAYS. By 
thesame Author. New Edition. Illustrated by COLEMAN. 
Crown 8vo. 35. 6d. 

WHITE’S SELBORNE. With Notes by Frank 
BUCKLAND, and a Chapter on Antiquities by Lorp SEL- 
BORNE. Illustrated by P. H. DELAMOTTE. Crown $Svo. 
6s. 

TALES OF THE BIRDS. 
With Illus'rations by BRYAN Hook. 

A YEAR WITH THE BIRDS. 
With lIilustrations by BRYAN 


By W. WaRDE FOWLER. 
Crown 8vo. 35. 6d. 
By the same Author. 
Hook. Crown §8vo. 


35. 6d. 

FLOWERS, FRUITS, AND LEAVES. By Sir 
JOHN LUBBOCK, Bart., F.R.S. Illustrated. Crown 
vo. 4s. 6d. 

ON BRITISH WILD FLOWERS, IN RELATION 
TOINSECTS. Bythesame Author. Illustrated. Crown 
8vo. 45. 6d. 

THE ORIGIN AND METAMORPHOSES OF 
INSECTS. By the same Author. With numerous IIlus- 
trations. Crown 8vo. 35. 6d. 

THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.I. Globe 
8vo. 105, 6d. 


AN OLD WOMAN’S OUTLOOK IN A HAMP- 
SHIRE VILLAGE. By CHARLOTTE M. YONGE. 
Crown 8vo. 3s. 6d. 

ACADEMY.—“ Miss Yonge is at her best in the word- 
pictures of the downs, woods, and lanes of her home; while 
her reminiscences of social life, and of the improvement which 
has in the last fifty years overtaken village life, are most ‘in- 
teresting and valuable. . . . This Oxélook, with its intense love 
of birds and flowers, and its careful study of human life in the 
country, will charm all who are like-minded, and, as the 
authoress hopes, assist others to make the most of their 
surroundings, so as to find no country walk devoid of the 
homely delights that sustain and lift up the spirit.” 

THE HERB OF THE FIELD. By the same 
Author. Reprinted from ‘‘ Chapters on Flowers” in the 
Magazine for the Young. Revised and corrected. Crown 
8vo. 55. 

MADAME HOW AND LADY WHY; or, First 
Lessons in Earth Lore for Children. By CHAS. KINGS- 
LEY. With numerous Iliustrations. Crown 8vo. 3s. 6d. 

GLAUCUS ; or, the Wonders of the Sea-shore. By 


the same Author. With Coloured Illustrations. Crown 
8vo. 35. 6d. 

HANDBOOK OF FIELD AND GENERAL 
ORNITHOLOGY. By ELLIOTT COUES, M.A.,, 
M.D., Ph.D., Member of the National Academy of 


Sciences, &c. Profusely Illustrated. 8vo. tos. net. 
NATURE.—“* We know of no volume likely to be more 
useful to the student who wishes to become acquainted with 
birds . . No other manual that we are acquainted with 
exactly takes its place or contains such a well-arranged mass of 


| useful and generally correct information on this subject.” 


MACMILLAN AND CO., LONDON. 
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WHITTAKER’S NEW BOOKS. 


NEW LISTS POST FREE ON APPLICATION. 








BRITISH LOCOMOTIVES: their History, Construction, and Modern Development. By C. J, 


BOWEN COOKE. With 150 Original Illustrations. Crown 8vo. 7 [Fn a Few Wi 
FIRST POPUL AR EDITION. 


THE ATLANTIC FERRY: its Ships, Men, and Working. By ArtHuR J. Macinnts, Gold 
Medallist and Member of the Institution of Naval Architects. With numerous Illustrations, Tables of Records, and Full Index. Crown 8vo 
Pictorial NA Boards, 2s. 64. COMPLETE EDITION, Crown 8vo. Cloth, 7s. 6d. 

THE DYNAMO: its Theory, Design, and Manufacture. By C. C. Hawkrns, M.A., A.LE.E., and F. 


WALLIS, A.LE.E. With 190 Illustrations, mostly from Original Drawings, and Full Index. Crown 8vo, about 530 pages, ros. bm 


(Zn al Day. 


THE MANAGEMENT OF ACCUMULATORS. BySir D. Satomons, Bart., Vice- President of 
the Institution of Electrical Engineers, &c., &c. (Forming the first Part of the 4 —_ Revised and Enlarged Edition of the same Author’s Work 
entitled ‘* Electric Light Installations and the Management of Accumulators.’ 


DYNAMO MACHINERY (ORIGINAL PAPERS ON). By J. Hopxinsoy, D.Sc. Crown 


8vo, 5s. 
** Hopkinson’s wi ork on the dynamo during the last decade has been of such value that any pub!ication of his investigations is to be welcomed by all.” 


Scientific American 
By a “‘ FOREMAN PATTERN MAKER,” Author of “ Principles of Patternmaking,”’ ‘* Practical Ironfounding,” ‘‘ Metal Turning,”’ &c., &c. 


THE PRINCIPLES OF FITTING. With THE PRINCIPLES OF PATTERN. 


250 Engravings, and an Appendix of Useful Shop Notesand Memo- 


randa and Full Index. [/mmediately MAKING. For Apprentices and Students in Technical Schools, 
PRAC A ICAL IRONFOUNDING. Illus- With Glossary of Terms, Index, and ror Illustrations. 3s. 6¢ 
trated with over roo Engravings. Second Edition. 4s. “The book is well and tersely written.” —Glaseow Herald. 
**Contains much useful information for practical men.”—/ndustries. ” 


New Work by W. PERREN MAYCOCK, M.I.E.E. 
AN ELEMENTARY MANUAL OF ELECTRIC LIGHTING AND POWER DISTRI- 
BUTION,. For Students preparing for the Ord linary Grade Examinations of the City and Guilds of London Institute, and General Readers. 
In Three Parts, with 274 Illustrations. Crown 8vo, Paper Covers, 2s. 6d. each. [Part III. ready she prtly. 
“We can conscientiously recommend it as fulfilling the object of ics existence, and students will find it worth their while to read every word of it.’ 
Electrical Review. 
New Volumes of TH E LIBRARY OF POPULAR SCIENCE. 


onetes*. An Elementary Hand-book. By | PICTORIAL ASTRONOMY. by G. F. 


J. JUKES-BROWNE, F.G.S. With 94 Illustrations. 4s. CHAMBERS, F.R.A.S. With 134 Illustrations. Second Edition, 
ELECTRICITY AND MAGNETISM. A Revised. 4s. 
Popular Introduction. By S. BOTTONE. With 1o2 Illustrations. “One of the most interesting popular treatises that we have had in our 


35. 6d. hands for a long time.” —Daily Chronicle. 


London: WHITTAKER & CO., Paternoster Square. 


MESSRS. MACMILLAN AND CO.’S NEW SCIENTIFIC BOOKS. 


THE ROMANES LECTURE, 1893. 


EVOLUTION AND ETHICS 


By the Right Hon. T. H. HUXLEY, LL.D., F.R.S. 
BEING THE ROMANES LECTURE DELIVERED IN THE SHELDONIAN THEATRE 
AT OXFORD, MAY 18, 1893. 8vo, sewed, 2s. net. 
OXFORD MAGAZINE.—‘‘ We can only profess our humble admiration of the masculine vigour alike of Prof. Huxley’s 
thought and of the language in which it is clothed. A more exquisitely finished academic discourse was never placed before any 
audience in any language. Prof. Huxley’ s Romanes Lecture deserves to be remembered as one of the most brilliant gems in the 


prose literature of the nineteenth century, 
NEW BOOK BY MR. F. W. H. MYERS. 


SCIENCE AND A FUTURE LIFE, AND OTHER ESSAYS. By F. W. H. Mvers, 


Globe 8vo, $s. 


Contents: 
I. Science and a Future Life. IV. Tennyson as Prophet. 
II. Charles Darwin and Agnosticism. V. Modern Poets and Cosmic Law. 
III. The Disenchantment of France. VI. Leopold, Duke of Albany. In Memoriam. 


NEW BOOK BY DR. WYNTER BLYTH. 
LECTURES ON SANITARY LAW, By A. Wearee Buvr, MRCS, LS.A., 
. Chem. Soc., . Inst. Chem., Barrister-at- Law, Medical Officer of Health and Public Analyst for St. Marylebone, 
oe A of + ag Collese of State Medicine, &c. 8vo, 8s. 6d. net. 
BY THE SAME AUTHOR. 
A MANUAL OF PUBLIC HEALTH. 8vo, 17s. net. 
MACMILLAN AND CO,, LONDON. 


Printed by Ricnarp cane AND Sons, Limitep, at 7 and 8, Bread Street Hill, Queen Victoria Street, 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tutrspay June1, 1863. 





in the City of London, and Published by 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WorRDSWORTH. 


No. 1232, VOL. 48.] THURSDAY, JUNE 8, 1893. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) {All Rights are Reserved. 


NEWTON'S PATENT cor —_ 
Scientist's Biunial Lantern, IZROWNING’S 
AS MADE FOR RACE on 


Cambridge and London University 
Extension Lecturers, &c. FIELD GLASSES. 
Highest quality only, £14 14s. | 
New Catalogue of Optical Lanterns. 
Projection Apparatus, and Scientific 


and other Slides, Four Stamps. | BROWNING’S 
NEWTON & CO.; PHOTOGRAPHIC 


Opticians to the Queen and 
the Government, 


By Special Appointment APPARATUS, 


TO THE ROYAL INSTITUTION OF GREAT 
BRITAIN, ILLUSTRATED PRICE LisT FOR 1893 Post FRE! 
3 FLEET STREET, LONDON. | 


BROWNING’S MICROSCOPES. 


| ILLUSTRATED Price List oF NEW PATTERNS Post FREE. 


ILLUSTRATED CATALOGUES Post FREE 


~ 


JOHN BROWNING, 
63, STRAND, LONDON, W.-C. 


STANDARD METEOROLOGICAL INSTRUMENTS 

















& Zambra’s Encyclopad 
~ # 


Twelve Hundred Engravines 
Royal 8vo, Cloth, Gilt Lettered, price 5s. 66 





ow ready, Negretti 





NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
; To Her Majesty the Queen, 
ALUMINIUM S HOLBORN VIADUCT, 


——— ce | 45 CORNHILL, & 122 REGENT STREET, LONDON. 
R. & J. BEUK, 68, CORNHILL, LONDON,E.C. PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
BURLINGTON HOUSE, LONDON, W. 


The NEXT ANNUAL GENERAL MEF ee be held 
ham, commencing on WEDNESDAY, SEPTEMBER 13. 


at Notting- 


President-Elect, Dr. J. S. Burdon Sanderson, M.A., M.D., Lt..D.. 
D.C.L., F.R.S., F.R.S.E., Professor of Physiology in the University of 
Oxford. : 

Norice to Contrisutors oF Memorrs.—Authors are reminded that 


the acceptance of Memoirs, and the days on which they are to be read, are 
as far as possible, determined by Organising Committees for the several 
Sections before the beginning of the Meeting. Memoirs should be sent to 
the Office of the Association. 
Information about Local Arrangements may be obtained from the Local 
Secretaries, Guildhall, } Nottingha am. 
G. GRIFFITH, Assistant General Secretary 


BALLIOL COLLEGE, CHRISTCHURCH, 


TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A combined Examination for Natural Science Scholarships and Exhib- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 21, 1893. 

Three Scholarships and Three Exhibitions will be offered, the Scholarships 
being w rth £80 a year. 

The sul jjects for examination will be Physics, Chemistry, and Biology, but 
Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to A. VeERNon Harcourt, 
Christ Church, Oxford. 


THE CHESTER TECHNICAL 
DAY SCHOOLS. 


The Governing Body of the above School requires a HEAD MASTER 
who shall be qualifie -d to teach Science Subjects in counection with the 
Department of Science and Art. Estimated Salary, £230. Guaranteed, 

200. 

Also an ASSISTANT 
Pitman’s Shorthand (Elementary). 
a Certificate from the Education Department, 
teach not less than two Science Subjects. 


MASTER to take Commercial Subjects, including 
Preference will be give nto one h sIding 
and who is alsoqualified to 


Estimat: wpe £142 10s. Guaranteed, £125 
Particulars as to Duties, Salary, &c., wili be sent on application to 
. R. ENOCK, 
Clerk : ) the Governing Body. 
Grosvenor Museum, Chester. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
ENGINEERING DEPARTMENT. 


The Appointment of ASSISTANT LECTURER and DEMON- 
STRATOR in Civil and Mechanical Engineering will shortly become 
Vacant, owing to the Appointment of Mr. Sidney H. Wells to the Principal- 
ship of the Ba:tersea Polytechnic Institution. Stipend, £200 a year. 

‘The Lecturer will have an opportunity of increasing his em vluments by 

giving College Extension Lectures. 

Partis sularsof Duties, &c., may be obtained from the SecreTary of the 
College. 

Applications, with Testimonials, will be received up to JUNE 20 


NATURAL SCIENCE 
LECTURESHIPS. 


Governors of the Royal Holloway College will shortly proceed to 
appoint ‘I'wo Resident Women Lecturers, one in Chemistry, the other in 
Botany, for OCTUBER NEXT. Both must have experience in Lecturing 
and Demonstrating, and must be competent to prepare Students for the 
London B.Sc. Examination, and to take the management of a Laboratory. 
For the Lectureship in Botany preference will be given to a Candidate who 
can also undertake Zoology asa second Subject. Salary, £150 a Year. 

Applications, with Copies of Testimonials, should be addressed to the 
Principat, Royal Holloway College, Egham, and must be sent in by 
JUNE 18. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 
ASSISTANT KEEPERS (Art Branch) South Kensington Museum. 
ASSISTANT KEEPERS (Science Branch) South Kens sington Museum 
(18-30) JULY 7. 


The 











[he date specified is the latest at which applic ations can be received. 
nust be made on Forms to be ol tained, with ppeemm ulars, from the 
Secretary, Civil Service Commission, London, S.W 
HIGH SCHOOL OF DUNDEE. 
bs 1, an rar mcg ‘ood in the SCIENCE DEPARTMENT, qualified 
tc 1 Physic iy, and Zoology. Salary, £t0o, rising to £120. 
ications, es of Testimonials, to be lodged on or before 
JU VE with the Secretary, A. W. Cummina, 1, Bank Street, Dundee. 
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THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 


Parincipac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 


Telegrams —“* Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 

‘he First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dynaro- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities. whose Names are given in the Prospectus. 


WANTED. _A Physicist and Mathematician 


to investigate with Advertiser the Problem of the Probable Age of the 
Earth. State Qualifications and Terms by Letter only, “x,” 23 Alfred 
Place, Gower Street, W.C. 


DISARTICULATED SKELETONS FOR 


BIOLOGICAL STUDENTS. Frog, 4s.; Rabbit, 9s. ; Pigeon, 9s. ; 
Fowl, 1t2s.—Address, J. WILTON, Healey, near Batley. 


DIAGRAMS for LECTURERS, ILLUS- 
TRATI DNS for AUTHORS, quickly and artistically done.—“‘ J. S.,” 
19, Waldegrave Road. Brighton. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH) 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor coeruleus, Spongilla fluviatilis, Floscularia 
cornuta, Melicerta ringens, Notops brachionus, Plumatella repens, and other 
beautiful objects of Pond Life; also Amoeba, Hydra, Spirogyra, and 
other types for Students. Specimen Tube, with Drawing and 
Description, One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN — 


BEST  DRAPER’S INK (DICHROI) 
BLACK 


INK 
KNOWN 


Can be obtained in Lendon, through Messrs. Barciay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


In Jars, 6d., 1s., & 2s. each. 


HOLLOWAY OINTMEN | 


owpaLtanes 
REMEDY 
For BAD L BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. [f effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
@0UT, RHEUMATISM, and all Skin Diseases itis unequalled 
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Sale by Huction. 


TUESDAY, JUNE 20. 

VALUABLE NATURAL HISTORY SPECIMENS, 

MR. J.C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
JUNE 20, at half-past 12 precisely, Valuable Natural History Speci- 
mens, comprising a Collection of Exotic Lepidoptera, including many 
rarities. British Lepidotera and Coleoptera, a smali choice Collection of 
Minerals, Birds’ Eggs, Skins, &c. ; Animals’ Skins, Heads and Horns, 
Fossils, Shells, Books, Cabinets, &c. 


On view the Day prior from 10 till 4 and Morning of Sale, and Catalogues 


CONCHOLOGY. 











Opisthostoma Opisthostoma 
mivabile. pulchelium. 
E. Smith. G. Austen. 


HELIX FULTONI. 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM 4S TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


ZOOLOGICAL STUDY. 


_The JERSEY BIOLOGICAL STATION is now OPEN to Workers. 
Each Worker has sole use of a Compartment, with Gas and Water Supply, 
use of Boats, Tow-nets, Dredges, Re-agents, Library, &c. 
Tariff, 12s. 6@. per Week for First Fortnight. 
» =: 108. 6 a Second Fortnight. 
90 78. 6d. os Thereafter. 

Circular of the Station Regulations and Advantages on Application. 

_ Undoubtedly the pleasantest and most serviceable Research Laboratory 
in Britain. 

In the Aquarium Tanks there are now breeding //ydractinia, Bunodes, 
Lucernaria, Crangon, and Palemon, Inachus, Palinurus, Aplysia, Doris, 
and Gasterosteus 

oa Littoral in front of the Station is immense in area and extremely 
rich. 


SINEL & HORNELL, Biological Laboratory, Jersey. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


Forthe Use of Scudents, Science Teacners, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CaTAcoGugs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 
Dealer in Rucks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
‘ccordance with special requirements. ScHooL CoLLEcTIONS of Sedi- 
mentary and Igneous Rocks, 35 specimens of fair size in case with divisions, 
tos. Rabbits and other objects for Biological Study supplied. Card Trays 
and Glass-topped Boxes of any required dimensions made promptly to order, 
Sections of Shells and general Lapidary’s Work executed. Micro. Rock- 
Slides new to stock :—Schistose Elzolite— Syenite, Norway; Dolerite, 
Rowley; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte 





DUBLIN UNIVERSITY PRESS SERIES. 
A TREATISE ON THE ANALYTICAL 


GEOMETRY of the POINT, LINE, CIRCLE, and CONIC SE( 
TIONS; containing an Account of its most Recent Extensions, with 
numerous Examples. By JOHN CASEY, LL.D., F.R.S. Second 
Edition, Revised and Enlarged. Crown 8vo, 12s. 

London: LONGMANS, GREEN, & CO. 


THE IRISH NATURALIST. | 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. 
PRAEGER, B.A. 
Vol. 2 (1893) will be sent in Monthly Parts to 





LLOYD 


Vol. 1 (1892), Price 3s. 6d. 
any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent) 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 


THE CRY OF THE CHILDREN.—An 


essay on Education by A Free Lance, Author of ‘‘On the Organisation 
of Science 4’ *‘ Smartly, almost cynically, written. Alleducationalists 
to say notfing of parents) ought to read it”’ (Science Gossip). Paper 
Covers, 2s. 6d. net (post-free). WILLIAMS & NORGATE London 


JAMES R. GREGORY, 
MINERALOGIST AND GEOLOGIST. 


SPECIAL AND TYPICAL COLLECTIONS for Students, 
Lecturers, Museums, &c. 

EVERY REQUISITE FOR PRACTICAL WORK, also 
Museum Fittings, Cases, and all Materials for Display, &c., of 
Specimens. 

COLLECTIONS OF MINERALS, FOSSILS, ROCKS, 
NATURAL CRYSTALS OF MINERALS, to illustrate all 
Elementary Works. All greatly improved. 


NEW LISTS NOW READY. 


And may be had p»st free on application at the Repository and Museum, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON. 
MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 

Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS. 

Mrz HENSON has just received some good Groups of Japanese Stibnite. 
interesting Quartz Crystals inclosing Rutile and other Substances, anc a 
Very Fine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. ; 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 








NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers , 
Editorial communications to the Editor. The 
telegraphic address of NATURE ?#s ‘“‘ PHUSIS, 
LONDON.” 


SUBSCRIPTIONS TO ‘‘NATURE.” 
sa € 
PS bk ee ke 6 a ee 
ee ee 0114 6 
a a ae a o 7 6 
To ALL PLACES ABROAD :— 
DO a2gashaae as dav cue 8 @ 
DP 5.5 bf caawcawe es OSS 
Quarterly ... o 8 o 
N 


CHARGES FOR ADVERTISEMENTS. 


Le @ 
Three Lines in Column o 2 6 
Perea. « «+ «2s cxnne OOD 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ......3 5 © 
Whole Page ..... ° 6 6 o 


Money Orders payable to MACMILLAN & CO. 





Gleichenberg. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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CROSBY LOCKWOOD & SON’S NEW LIST. 


AGRICULTURE. 
FARM LIVE STOCK of GREAT BRITAIN. By R. WALLACE, Professor of Agriculture, Edinburgh University, 


rhird Edition, Revised and Enlarged. With 120 Illustrations. Demy 8vo, ras. 6d. Cloth. 
The COMPLETE GRAZIER. Originally Written by W. Youarr. Rewritten by W. FREAM, LL.D., Author of 
griculture.” With 450 Illustrations. Imperial 8vo, 31s. 6¢., Half Bound. 


BRITISH DAIRYING : a Handy Volume on the Work of the Dairy Farm. By Prof. J. P. SHELDON. Crown 


» Cloth. 
ENGINEERING. 
A HANDBOOK on the STEAM ENGINE. By H. HAEDER,C.E. Translated from the Second German Edition 


1. H. P. POWLES. A 4 [Just read; 








The MECHANICAL ENGINEER'S POCKET-B -BOOK of Tables, Formule, Rules, and Data. By D. KINNEAR 
CLARK nst.¢ Second ion, Revis and Enlarg F¢ 
The NAVAL ARCHITECT'S and ~~ POCKET- ‘BOOK. By C. Mackrow, M.I,N.A. Fifth 
Revised and Enlar cap. Svo, ras. 6d. Le ie 


LEC TRICIZ I. 
The STANDARD ELECTRICAL DICTIONARY. By T. O’CONOR SLOANE, A.M. Ph.D. 620 pp. with 350 


The ELECTRICAL ‘ENGINEER’ S POCKET-BOOK of Modern Rules, Formule, &c. By H. R. KEnpr, 
lition, with Additions. Royal 32mo, 5s., Leather. 


ELECTRIC SHIP. ‘LIGHTING: a Handbook on the Practical Fitting and Running of Ships’ Electrical Plant. 


- URQUHART. Crown 8vo, 7s. 6d. ¢ 
MI: NING AND METALLURGY. 
The TRON ORES of GREAT BRITAIN and IRELAND: their Mode of Occurrence, Age, and Origin, and 


x for and W By D. KENDALL, F.G.S. 8vo, 16s. € 
POCKET. BOOK for MINERS ‘and ‘METALLURGISTS. Comprising 4 ‘mel Formule, &c., for Field and Office 
. By F. DANVERS POWER, F.G.S. cap. 8vo, os. Leather. 
METALLIFEROUS MINERALS oA MINING. By D. C. Davies F.G.S. Fifth Edition, Revised and 
ged by E. HENRY DAVIES, F.G.S., Author of ** Earthy Minerals,’ - Crown 8vo, ras. 6¢. Cloth 


NATURAL SCIENCE. 
The VISIBLE UNIVERSE; the Origin and Construction of the Heavens. By J. ELLARD Gore, F.R.A.S. With 


lates. 8vo, 16s. Cloth. 


Li 
STAR GROUPS. A Student's Guide to the Constellations. By J. ELLARD Gore, F.R.A.S. With 30 Maps. 


The MICROSCOPE: Construction and Management. By Dr. H. VAN HEURCK. Translated from the French 
WYNNE E, B } th , F.R.M.S. With Illustrations. Imperial 8vo, 18s., Cloth 


CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, Ludgate Hill, E 


t Ready. Pp. 148. 4301 Titles. Free on Application. Now Ready, Seconp Eprrion, Revised, ros, 6d. 
PRACTICAL GEOLOGY (AIDSIN). With 
(NT » a Section on Palzontology. By GRENVILLE A. J. COLE, F.G.S., 
( N O. 245.) A Catalogue of Books on Professor of Geology in the Royal College of Science for Ireland. Wit! 
the Mathematics, pure and applied, containing many works numerous Illustrations and Tables, Large crown 8vo, cloth. 
ee . * at 3 ee: “+ . 
he old Mathematicians ; Mathematical and Astronomical we a never been attempted before... . Here, indeed, are ‘aids’ 1mumeD- 


Journals, Observations, &c. ; Transactions and Proceedings abte and 1nvatuanLe.”— Atheneum. 
** Full of ‘aids,’ and in the highest degree ‘ practical.” — Nature. 


* Prof. Core treats of the examination of minerals and r ocks ina way that 


f Learned Societies ; W sais on Engineering, Assurance, 
xc. ; including many from the library of the late John 


: Now Ready, Texnru ANNUAL Issue, handsome cloth, 7s. 6d. 
ch Adams, F.R.S., Lowndean Professor of Astronomy . 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR 
BOOK of). ,Compil ed from Official Sources. Including Lists_of the 


ON SALE BY Papers read during 1892 before Societies engaged in Fourteen Depart 


ments of Research. 


A General Contents :—1. Science Generally : i.e., Societies occupying them 
- Ives with Several Branches of Science.—2. Mathematics and Physics.— 
Cl 


mistry and Photography.—4. Geology, ‘Geography and Mineralogy.— 


n the University of Cambridge ; and from other Sources. 





CAMBRIDGE. 5. Biology, including Microscopy and Anthropology.—6. Economic Science 
and Statistics 7 Mechanical Science and Architecture.—8. Naval and Mil 
_ : ArT » - 7 oo ee : eecene, - tary Science.—g. Agriculture and Horticulture.—10. Law.—11. Literature 
PUBLICATIONS OF THE ZOOLOGICAL SOCIETY —12 Psych em ey. —13 Archzology.—14. Medicine. ee 
OF LONDON, “British Societies are now well represented in the ‘ Year-Book of the 


Scientific and Learned Societies of Great Britain and Ire land.’ ’’—(Art 


TRANSACTIONS, Vol. XIII, Part 6, Price “ Societies ” in New Edition of ** Encyclopedia Britannica,” vol. xxii.) 





aining the foll per, ‘“‘On the British Paleogene _ “It goes almost without saying that a Handbook of this subject will be in 
Bry By J. we GREGORY, B.Sc. F.Z.S., British “a m_ time one of the most GENERALLY USEFUL works for the library or the desk.’ 
Nat. Hist.), with 4 Plates Times. _ 

PROCEEDINGS OF THE ZOOLOGICAL London: CHARLES GRIFFIN & CO., Limrrep, Exeter Street, Stran¢ 
SOC -TE rY OF LONDON, 18,9 Part I., containing the Papers Sa 

a the Scientific Meetings held in January and February last, 

Plates, Price 12s Now Ready, Profusely Illustrated, Price 7s. 6d. 
I tained at the. Society’s Office, 3 Hanover Square, W., or through 
=e PEDDIE’S 
Just Published, 2vo, Cloth, net 


GEOLOGICAL ANDSOLAR CLIMATES, UNIVERSITY MANUAL OF 


THEIR CAUSES AND VARIATIONS. 


MARSDEN MANSON, C.E. 


London: DULAU & CO., 37 Soho Square, W. London: Bailli¢re, Tindall, & Cox, King William Street, Stran¢. 
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DIARY OF SOCIETIES. 


LONDON. 


THURSDAY, June 8. 
Rovat Society, at 4.30.—On the Bright Bz 7 in the Present Spectrum | 
of Nova Aurige ; Dr. Hug; gins, F.R.S., and Mrs. Huggins.—The Pro- 
cess of Secre tion in the Skin of the Common Eel: Prof. E. Waymouth 
Reid.—The Glucoside Constitution of Proteid Matter: Dr. Pavy, F.R.S.— 
The Influence +: oxerc ise on the Interchange of the Respiratory Gases: 
Dr. Marcet, F. R.S.—The Experimental Proof that the Colours of Certain 
Lepidopterous L + wz are largely due to Modified Plant Pigments, de- 
rived from Food: E.. B. Poulton, F.R.S. 


MATHEMATICAL Society, at 8.— Complex Integers derived from 6° -2=0: 
Prof. G. B. Mathews.—Pseudo-Elliptic Integrals: Prof. Greenhill, 
F.R.S.—Note on some Properties of Gauche Cubics: T. R. Lee.—On 
the Expansion of some Infinite Products, II. : Prof. L. J. Rogers. 


Rovat InstiITuTION, at 3.—The Geographical Distribution of Birds: Dr. 
R. Bowdler Sharpe. 


FRIDAY, June 9. 

Puvysica S ociery, at 5.—A New Photometer: A. P. Trotter.—Notes on 
Photometry : Prof. S. P. Thompson, F.R.S.—The Magnetic Field near a 
Wire : Prof. G. M. Minchin. 

Rovat AsTroNomicaL Society, at 8. 
Burnham.— The Orbit of 40 Eridani: S. 
the Satellites of Saturn, 1893: 


The Motion of = 1819; S. W. 

W. Burnham.—Observations of 

Rev. A. Freeman. 

Rovat InstiruTion, at 9.—The Recent Solar Eclipse: Prof. T. E. 
Thorpe, F.R.S. 






SATURDAY, June 10. 


Rovat B Cc SOCIETY, at 3.45. 
Rovat INsTIruTION, at 3.—Falstaff, a Lyric Comedy by Boito and Verdi 
(with Musical Ilustr ations): Dr. A. C. Mackenzie. 


MONDAY, June 12. 

ARISTOTELIAN Society, at8.—The Analogy of the State to an Organism : 
S. Alexander. 

TUESDAY, Jvuxe 13. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Deviations from Normal De- 
velopment among 50,coo Children: Dr. Francis Warner.—Developmental 
Aspects of Criminal Anthropology: Dr. ‘T. S. Clouston.—On the Rock 
Inscriptions of Sinaloa (West Coast of Mexico), and Evidences of their 
Asiatic Origin: Osbert H. Howarth.—On the Use of Narcotics by the 
Nicobar Islanders: E. H. Man.—Exhibition of Pottery and Crania 
(Acolhua and Toltec) from a Tomb recently opened at Xico, Valley of 

Mexico: Osbert H. Howarth 





MINERALOGICAL Soctery, at 8.—On the Forms of some Crystals of Quartz 
irom North Carolina; H. A. Miers. 


Society, at -The [Construction of Interchangeable 


PHOTOGRAPHI 3. 
Screw Fittings: Wm. Taylor.—A New Anastigmatic Lens: Dr. C. 


Lens-S 
P. Goerz. 






THURSDAY, June 15. 


Roya Society, at 4.30. 


LinnEAN Society, at 8.—On the Botany of Mount Kini Balu: Dr. Stapf. 
—Notes on British Tunic: ita, Part II. : Prof. W. A. Herdman, F.R.S.— | 
Description of a New Plant constituting a New Genus, and Provisioually 
ferred to Me Ache Miss A. L. Smith.—African Species of the 
Genus Ficus: Scott Elliot.—Contributions to the Embryology of the 
Amentifera : Miss M. Benson. 


CHEMICAL Society, at 8.—Contributions to our Knowledge of the Aconite 
Alkaloids —-VI. Conversion of Aconitine into Isaconitine: Prof. Dunstan 
and F. H. Carr.—VII. Modifications of Aconitine Aurochloride: Prof. 

nand H. A. D. Jowett —Properties of Strong Solutions: S. U. 

Ke “3 . R.S.—Note on the Stereoisomerism of Nitro gen Com- 
is: 5, U. Pickering, F.R.S.—-And other Papers. 





Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company 
Cambridge.’’ 


Price List of Scientific Instruments, sent post free. 
{llustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant CareentTER, Esq., Prof. Forges. 
New Triple constructed for B. J. MAupen, Es 1. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTAN 
Guinness, Madame Apetina Parti, &c., &c. Patent Pamphagos Lantern 
gives 12 feet Picture, £2 ros. Science Lecture Sets Cheapest and Best 
pig | World Elaborately Illustrated Catalogue 300 pages, 1s.; Postage, 
5d. Smalle os do. 6d. Pamphlets Free.—HUGHES, Spreciacist, Brewster 
House, 82 Mortimer Road, Kingsland, 


— 
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SCIENCE INSTRUMENTS. 


SOSSSSCOSSOSOOOOSD 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications o 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE 


SOSSSSSSCSCOSOOSE 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET. 


Newcastle-on-Tyne. 
PARTNERS— 


N. H. MARTIN, C. E. STUART,B.Sc., H. SPARGO, A.Sc., F.1.C 


WIMSHURST 
MACHINES. 


With Glass Plates, allsizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical, 
Telephones, Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
Larce CaTALocueE, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 7d. 


KING, MENDHAM & Co., 


e Western Electrical Works, Bristol. 
London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) Estas.isnep 1276. 





Le LOD 


> aaa 


Mathematical Instrument Manufacturer to H.M. Government, Counc l ot 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


REYNOLDS AND BRANSON'S 
NEW CATALOGUE 


Chemical and Physical Apparatus, 


Pure Chemicals and Reagents. 
NINTH EDITION, 









320 PAGES, 716 ILLUSTRATIONS. 


Contains Prof. SMITHELLs’ Fiame Cone Separator, as exhibited 
at the Soirée of the Royal Society; Lecture Apparatus as 
described in ‘‘ Newth’s Chemical Lecture Experiments” ; and 
many other new Instruments used in Research, or for 
technical and teaching purposes. 


Post Free to Customers, and Professors of 
Science, &c. 


14 COMMERCIAL ST., LEEDS. 
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HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS. 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 
£2 10s. 


Catalogue of 340 Illustrations by post, 6d. 


PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 
“OPTIMUS” UBIQUE CAMERA. ‘eemumeen+ 


















Pictures 4} by 3} inches. 





May be used on Tripod orin hand. PHOTOG RAPH IC 
Carries Price, with ; 
s » Ra, y Rapid View OUTF ITS x 
h Lens, 
us — £2 ‘Se Rayment's Wide : Angle, Long Focus, Rack Camera, Three Double Dark 
Focussing WW iggy Slides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
Screen, and best W aterproof Case. 
aoe Sages For Plates 4} by 3} . £10 
£12 


View Finder, 


oe, waa For Plates 64 by ~ oe “ / a = a i 
£15 


For Plates 84 by 64 .. 


PERKEN, SON, & RAYMENT, 29 NATON ARO, ‘LONDON. 
MESSRS. MACMILLAN AND CO.’S NEW SCIENTIFIC BOOKS. 


THE ROMANES LECTURE, 1893. 


EVOLUTION AND ETHICS 


By the Right Hon. T. H. HUXLEY, LL.D., F.R.S. 
BEING THE ROMANES LECTURE DELIVERED 1N THE SHELDONIAN THEATRE 
AT OXFORD, MAY 18, 1893. 8vo, sewed, 25. net. 


OXFORD MAGAZINE.—‘‘ We can only profess our humble admiration of the masculine vigour alike of Prof. Huxley’s 
thought and of the language in which it is clothed. A more exquisitely finished academic discourse was never placed before any 
audience in any language. Prof. Huxley’s Komanes Lecture deserves to be remembered as one of the most brilliant gems in the 


prose literature of the nineteenth century,”’ 
NEW BOOK BY MR. F. W. H. MYERS. 


SCIENCE AND A FUTURE LIFE, AND OTHER ESSAYS. By F. W. H. Mvers, 


M.A. Globe 8vo, 5s. 











Contents: 
IV. Tennyson as Prophet. 
V. Modern Poets and Cosmic Law. 
VI. Leopold, Duke of Albany. In Memoriam. 


I. Science and a Future Life. 
II. Charles Darwin and Agnosticism. 
III. The Disenchantment of France. 


NEW BOOK BY MR. WYNTER BLYTH. 


LECTURES ON SANITARY LAW. By A. Wynter Bryrn, M.RGS., L.S.A., 


Fell. Chem. Soc., Fell. Inst. Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for St. Marylebone, 
Professor of Hygiene, College of State Medicine, &c. 8vo, 8s. 6d. net. 
BY THE SAME AUTHOR. 


A MANUAL OF PUBLIC HEALTH.  8vo, 17s. net. 
BRITISH FOREST TREES AND THEIR SYLVICULTURAL CHARACTERISTICS AND 


TREATMENT. By JOHN NISBET, of the Indian Forest Service. Crown 8vo, 6s. net. 
MACMILLAN AND CO,, LONDON. 
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MESSRS, MACMILLAN AND CO.’S NEW BOOKS. 
NATURAL SELECTION AND SPIRITUAL FREEDOM. 


By JOSEPH JOHN MURPHY, Author of ‘‘ Habit and Intelligence,” and ‘‘The Scientific Basis of Faith.” 
Globe 8vo, 55. 


NEW BOOK BY MISS MARIANNE NORTH. 


SOME FURTHER RECOLLECTIONS OF A HAPPY LIFE. 


By MARIANNE NORTH. Edited by her sister, Mrs. J. A. SYMONDs. Crown 8vo, 8s. 6d. net. 


The striking success of Miss North's ‘ Recollections of a Happy Life,’ has suggested the issue of further selections from her 
Journals. 
DAILY CHRONICLE,—* We shall be much surprised if the popularity of the present volume does not rival that of its 
predecessor.” 
GLASGOIV HERALD.—‘‘ The whole book is sure to delight everyone who cares for fresh and breezy travel-writing, which 
is minutely descriptive without being tiresome.” 
BY THE SAME AUTHOR. 


RECOLLECTIONS OF A HAPPY LIFE. _ Being the Autobiography of 
MARIANNE NORTH. Edited by her sister, Mrs. J. A. SYMONDS. With Portraits. Two Vols. Second Edition. 
Extra Cr. 8vo. 175, net. 
Dr. Jessop in the VW/VETEENTH CENTUR Y.—‘‘ 1 think it would be difficult, perhaps impossible, to find in English 
literature so beautiful an autobiography as this. ‘To begin with, it is the only autobiography I ever read of which it can be said 
that it errs on the side of brevity, if it errs at all.” 


WILLIAM KITCHEN PARKER, F.R.S. A SHORT MEMOIR 


By T. JEFFERY PARKER, B.Sc., F.R.S., Professor of Biology inthe University of Otago, New Zealand. Crown 8vo. 4s. net. 


GLASGOW HERALD,.—* This book is an interesting record of a life devoted to science, and the story of a good genuine 
man. 

SPEAKER.—“ Mt. Jeffery Parker’s modest, suave, and ably written monograph on his father, the late Hunterian Professor 
of Anatomy in the College of Surgeons, gives a vivid and at the same time a just picture of a man who led a beautiful life, and did 
an important work in his own department of scientific research.” 

MANCHESTER GU. 4RDIAN.—“ It is well written, and in many respects might serve as a model to more pretentious 
works of the same class.’ 


SECOND EDITION, THOROUGHLY REVISED. 


A SHORT ACCOUNT OF THE HISTORY OF MATHEMATICS 


By WALTER W. ROUSE BALL, Fellowand Assistant Tutor of Trinity College, Cambridge, and of the Inner Temple, Barrister 
at Law. Second Edition. Crown 8vo. 10s. net. 


SATURDAY REVIE W.—* This excellent summary of the history of mathematics supplies a want which has long been 
felt in this country. The extremely difficult question how tar such a work should be technical has been solved with great tact.’ 

OXFORD MAGAZINE.—*“ This is a most interesting book, not only for those who are mathematicians, but for the much 
larger circle of those who care to trace the course of g general : scientific progress.” 


BY THE SAME AUTHOR. 
MATHEMATICAL RECREATIONS AND PROBLEMS OF PAST 
AND PRESENT TIMES. Crown 8vo. 7s. net. 
SECOND AND CHEAPER EDITION. 


A POPULAR TREATISE ON THE WINDS. 


Comprising the General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, 
Waterspouts, Hailstorms, &c., &c. 
By WILLIAM FERREL, M.A., Ph.D., 
Late Professor ani Assistant in the Signal Service, Member of the National Academy of Sciences, and of other Ilome and 
Foreign Scientific Societies. Second Edition. 8vo. 17s. net. 


THE SOIL IN RELATION TO HEALTH. 


By HENRY A. MIERS, of the Natural History Department of the British Museum, 
and ROGER CROSSKEY, M.A., D.P.H., Fellow of the British Institute of Public Health. Crown 8vo, 3s. 6d. 
GLASGOIV HERALD.—“ We have not for a long time read any work on public health more thoroughly satisfactory than 
this litt ns book. . . . We have nothiag but praise for it. 
/ CET.—** It would greatly conduce to the progress of soer and rational sanitary reform if the information contained in 
this volum: bezame part of an ordinary education. 


MACMILLAN AND CO., LONDON. 
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MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’ S MICROSCOPE issuitable for investigations 
The quality and Workman- 


with the highest powers. 
is unequalled for 


are the finest possible, anc 






ability and convenience of Manipulation by any other 


medium size or Student’s Instrument. Price from 


44 55: 

WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every Mechanical Convenience with the ut- 
most Precision in all the Working parts and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicate nature. 


WATSON & SON’S perfected form of FINE ADJUST- 
MENT, giving the greatest delicacy of m >tion, with- 
out lateral movement, is fitted to all their instrument. 


FulllllustratedCatalogue of Microscopesand Apparatus 
sent Post freeon application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 

HIGH HOLBORN, LONDON, 
AND 

78 Swanston Street, Melbourne, Australia. 


313, W.C., 


Awarded 31 Gold and other Medals at International Exhi- 
bitions for Excellesice of Manufactures. 


Pure 
Concentrated 


S.. 


BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


60 Prize 


FRY 


at 7 and 8, Bread Street Hill 


MACMILLAN AND Co., at 29 Bedford Street London W.C. 


Printed by RicHarp CLay anp Sons, Lim1Tep, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


[PRICE SIXPENCE. 


No. 1233, VoL. 48.] 











Registered as a Newspaper at the General Post Office.) (All Rights are Reserved. 


NEWTON & CO., = NALDER BROS. & CO., 
Tee, |e LION STREET, CLERKENWELL, 


AND MANY OF THE FOREIGN UNIVERSITIES, ETC., | TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 


By Special Appointment 
MAKERS OF 











TO THE ROYAL INSTITUTION OF GREAT BRITAIN, AND 
THE SCIENCE AND ART DEPARTMENT. 


MANUFACTURE 


} 
PHILOSOPHICAL APPARATUS FOR Thomson Galvanometers. | Lenses. P 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, | D’Arsonval Galvano- Wheatstone Bridges. 
Hydraulics, Pneumatics, Mechanics, &c. a penne es 
ett kD. fre | Standards of Self Induc- Standard Cells. 
ALSO tion. ectrometers. | 
Lime Light and Electric Lanterns, Projecting Microscopes,| Micrometer Gauges. Carey Foster Bridges. 
Polariscopes, and Micro-Polariscopes of the highest quality. Ammeters. hronographs. 
New Catalogue, including List of Lantern Slides, 4d. meters ques. 
; fae. trent Hos ivroscopes. omparators. 
OPTICAL PROJECTION. By Lewis Wricut. Second | Mirrors Pad Prisms. Potentiometers. 


Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientific 
Experiments. 

Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


GRIFFIN’S 
NEW CATALOGUE | 
OF | 
| 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION. 


STANDARD METEOROLOGICAL INSTRUMENTS 
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tical, and Standard Meteorological Instrumen 
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PURE CHEMICALS, 
REAGENTS, 


AND 


MINERALS ror ANALYSIS. | 


POST FREE UPON APPLICATION. 


numerous Comparative Tables 


tference, and Illustrated by 


¢ 


Twelve Hundred Engravings, 
Royal 8vo, Cloth, Gilt Lettered, price 5s. 6d. 





Catalogue of Mathematical, Philosop 


Now ready, Negretti & Zambra’s Enc 


| NEGRETTI & ZAMBRA, 


amare ia Opticians and Scientific fy gag Makers 
o Her es e Queen, 
JOHN J. GRIFFIN & SONS, - | HOLBORN VIADUCT, 


45 CORNHIL 122 REGENT STREET, LONDON. 
22 GARRICK STREET, LONDON, W.C. | pon ae BY POST TO ALL PARTS OF THE WORLD. - 
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| 
THE ELECTRICAL | - Sale by Auction. 


GENERAL ENGINEERING COLLEGE, TUESDAY, JUNE 20. 


AND | VALUABLE NATURAL HISTORY SPECIMENS, 
SCHOOL OF SCIENCE. | MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on ‘TUESDAY, 








PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S | JUNE 20, at half-past 12 precisely, Valuable Natural History Speci- 
COURT, S.W. mens, p comeung @ ong of Exotic Lepidoptera, including many 
Gc. Ww. TUNZELMANN, B.Sc. LEE. rarities. Britis epid otera and Coleoptera, a smail choice Collection of 
PrinciPaL—G pe TU : c., M.LE.E Minerals, Birds’ Eggs, Skins, &c. ; Animals’ Skins, Heads and Horns, 
Telegrams —‘‘ Tunzelmann, London.” | Fossils, Shells, Books, Cabinets, Be. 
The Complete Courses qualify Students for entry into Electrical or other On view the Day prior from 10 till 4 and Morning of Sale, and Catalogues 
‘Engineering Works. had. ss 





ens First Year’s Course is mg to qualify Students for entering manne 
ooper’s Hill, the Central Institution Engineering College, or the Royal 
Schvol of Mines. i a he toa ol DIAGRAMS for LECTU RERS, ILLUS. 
orty one tudents ave entere these nstitutions during the last “ 
three years, and two Eatrance Scholarships have been obtained at the autem ene done a 
Central Institution. } & 
The College is provided with very complete Laboratories and Dynamo- 


room, and also with an extensive Geological Collection for the Preliminary | LI Vi N G S P EC | M E N S FO R 


Courses for Civil and Mining Engineering Students. 


Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities. whose Names are given in the Prospectus. TH E M | C R O S CO Pp E. 








sary > J ; aaa > caine Volvox globator, Stentor cceruleus, Spongilla fluviatilis, Flosculari 
VICTORIA UNIVERSITY. cite, eee etry brachionus, Plumatella repens, and ae 

autiful objects, of Pon ife; also Amoeba, Hydra, Spirogyra, and 

THE YORKSHIRE COLLEGE, LEEDS. other types for Students. Specimen Tube, with Drawing and / 
ENGINEERING DEPARTMENT. Description, One Shilling, Post Free. 


The Appointment of ASSISTANT LECTURER and DEMON- T. E. BOLTON, | 
STRATOR in Civil and Mechanical Engineering will shortly become f 
Vacant, owing to the Appointment of Mr. Sidney H. Wells to the Principal- FARLEY ROAD, MALVE RN LINK 


ship of the Battersea Polytechnic Institution. Stipend, £200 a year. 

The Lecturer will have an opportunity of increasing his em »luments by 
giving College Extersion Lectures. 

Particulars of Duties, &c., may be obtained from the Secretary of the 


THIS f 
College. 


HOLLOWAYS PILLS. 
Applications, with Testimonials, will be received up to JUNE 20. ‘ LS MEDICINE 


ST. BARTHOLOMEW’S HOSPITAL Is unequalled in the Cure of all Disorders of the LIVER, A 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 














AND LEGE. : 
seal ead = , ert — FIER of the BLOOD; a Powerful Invigorator of the T 
pplications are invited for the Office of DEM STRATOR of CHE- : : : 
MISTRY and for the Office of ASSISTANT DEMONSTRATOR of System, if suffering from WEAKNESS AND DEBILITY, — 
CHEMISTRY. and ‘s unequalled in Complaints incidental to Feriales 
Full inf rmation as to the Duties and Emoluments of these Offices may Petar iolecadiieigelibediaiieiehiciabaisieak denied es M 
be obtained from the undersigned, to whom all Applications (which may be On sane rst of every Month. * 


accompanied by testimonials), should be sent on or before JUNE 30, 1893. 
THOMAS W. SHORE, M.D., Warden. THE JOURNAL OF BOTANY, Pp 


nite T BRITISH AND FOREIGN. 
MICHIGAN, HOUGHTON. Edited by James BritTEN, F.L.S., British Museum. 














ConTENTs :—Original Articles by leading Botanists.—Extracts, am O 
MICHIGAN MINING SCHOOL. Notices of Books and Memoirs.—Articles in J ournals.— Botanical News.- 
S _ . ‘ ' - Proceedings of Societies. Tr 
A State School of Mining Engineering and Allied Subjects. Has Summer ‘ ri ' | 
sf : z : 3 > ‘i Price 1s.3d. Subscription for One Year, payable in advance, 125. 
Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 1 aes : : c 
Geology. Laboratories, Shops and Stamp Mill well equipped. Tuition wondon: WEST, NEWMAN, & CO., sq Hatton Garden, E- j T | 
free. For Catalogue, write the Direcror. THE ZOOLOGIST 
: N ‘a r ; r r S > A 
CIVIL SERVICE COMMISSION. oa SONTHLY MAGAZINE OF BATURAL HISTORY. 
ARES Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., Member.of th 
FORTHCOMING EXAMINATION. British Ornithologists’ Union, contains— | N 


ASSISTAN l KEEPERS (Art Branch) South Kensington Museum. 

ASSISTANT KEEPERS (Science Branch) South Kensington Museum 
(18-30) JULY 7 

The date specified is the latest at which applications can be received. 
They must be made on Forms to be obtained, with geen, from the 
SECRETARY, Cwil Service Commission, London, S.W 


Original Articles by. well-known naturalists in every branch of zoology 
habits of animals; arrival and departure of migratory birds; occurrence @ 
rare birds; d listribution and migration of British fresh-water fish: newe A 
rare marine fish; local aquaria; British reptiles; British land and frest 
water mollusca, with remarks en the haunts and habits of the species; ant 
other matters of general interest to those who delight in natural history 
Reportsof the Linnean, Z ological, and Entomological Societies. Reviews 


London B. Sc. (Honours) seeks a Post, com- of natural history books. Occasional translations from foreign zoologica 








mencing October next, as DEMONSTRATOR and ASSISTANT in journals of important and interesting articles in variour branches of Zoolog) 
PHYSICS and MATHEMATICS. Sin:ze taking his Degree i in 18o0r ‘There are occasional woodcuts. ' 
Advertiser has bzen engaged in Elecrical Research in London and SIMPKIN, MARSHALL, & CO., Ltd., Stationers’ Hall Court, I EA M ] 


Germany under Eminent Physicists, and is the Author of Original Con- 


tributions to the Royal Society and British Association.—Reply to 
** No. 1,"’ Office of NATURE. THE ENTOMOLOGIST: TH 


ARnreT AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOG! 
WANTED. —A Physicist and Mathematician wks orient 
to investigate with Advertiser the Problem of the Probable Age of the Edited by Ricuarp Soutn, F.E.S., A\ 
Earth. State Qualifications and Terms by Letter only, “x,” 33 Alfred With the Assistance of 
H. W. Bartss, F.L.S., F.E.S 


Place, Gower Street, W.C. os 
T. R. Bitiups, F.E.S. Dr. D. SHARP, F.Z.S., F.E.S.,8} 


DISARTICULATED SKELETONS FOR | W. Lucas Distant, F.E.S. &c. G. H. VERRALL, F.E. 3 E L 

BIOLOGICAL STUDENTS. Frog, 4s.; Rabbit, 9s ; Pigeon, gs.; | EDWARD A. Fitcn, F.L.S., F.E.S. | W. Warren, M.A., S fr PES 
Fowl, 12s.—Address, J. WILTON, Healey, near Batley. MarTIN Jacosy,F.E.S. J. J. Werr, F.L.S., ‘Tc 
. H. Leecn, B.A., F.L.S., F.E.S. | F. B. Wuite, M.D., F.L.S., F: ; rT E 


Scientific ‘Memoirs, &c., eransleted d from There are frequent Lithographed Plates by the best Entomologica 


Italian, French, and Spenich. References as to thoroughness and Artists, and occasional Woodcuts. 4 I 
capacity.— Address, ‘* M. K. B.,’’ 70 Earl’s Court Road, W. London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C E 
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MESSRS. MAGMILLAN & GO.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


TEXT-BOOK OF GEOLOGY. By Sir Arcutpatp Gerkre, LL.D., F.R.S 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations. Third Edition. Thoroughly Revised. Medium 8vo. 
[/mmediately. 
A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. M. Batrour, 
M.A., F.R.S. In two Vols. Second Edition. Medium 8vo. Vol. I., 18s. Vol. II., 21s. 
P HYSICS: ADVANCED COURSE. By Geo. F, BarKER, Professor of Physics 


in the U niversity of Pennsylvania. 8vo, 21s. 


APPLIED MECHANICS. By James H. Corrermit, F.R.S., Professor of Applied 
Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 

HAND-BOOK OF FIELD AND GENERAL ORNITHOLOGY. By Prof. 
ELLIOTT COUES, M.A. Illustrated. 8vo. tos. net. 

A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By ALrrep DanizLL, 
M.A. Second Edition. Medium 8vo, 21s. 

ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 


OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF .ORGANIC GROWTH. By Prof. G. H. 
EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d.’ 


A POPULAR TREATISE ON THE WINDS. By Wituram Ferret, M.A.. 
Ph.D. 8vo, 17s. net. 

A TEXT-BOOK OF PHYSIOLOGY. By Micmaet Foster, M.D., F.R.S., 
Professor of Physiology, Cambridge. Illustrated. Fifth Edition, largely Revised, 8vo. Parts L, II., IV., ros, 6. 
each. Part III., 7s. 6¢. Appendix by Dr. SHERIDAN LEA, 7s. 6d. 

A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE 
ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 

, M.D., F. R.S. With Illustrations. Vol. I. Medium 8vo, 18s, . : (Vol. LT. shortly. 

A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. By D. J. Hamu- 
Med, Sv, 28 B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously “oe Vol. I. 

mx ec vo, 255. 7 : Vo shortly. 

THE ELEMENTS OF THERMAL CHEMISTRY By M. M. Parrtison 
MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6d. 

MULLER’S FERTILISATION OF FLOWERS. Translated by D’Arcy W. 

THOMPSON, B.A. With a Preface by CHARLES DARWIN. With Illustrations. Medium 8vo, 21s. 
POPULAR ASTRONOMY. By Simon Newcoms, LL.D., Professor U.S. Naval 
_ Observatory, With 112 Engravings and Five Maps of the Stars. Medium 8vo. 18s. 

OUTLINES OF GENERAL CHEMISTRY. By Prof. Wituetm Osrwatp. 
Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 

THERMODYNAMICS OF THE STEAM ENGINE AND OTHER HEAT 

; ENG INE S. By CECIL H. PEABODY, Massachusetts Institute of Technology. 8vo, 21s. : 

[THE THEORY OF LIGHT. By Tuomas Preston, M.A. With Illustrations. 
8vo, 155. net. 

A TREATISE ON ORE DEPOSITS. By J. A. Putturrs, F.R.S. With numerous 

: Illustrations, Medium 8vo, 25s. z , : 

INORGANIC CHEMISTRY. By Ira Remsen, Professor of Chemistry in the 
Johns Hopkins University. Medium 8vo, 16s. ee 

A TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. By Sir 
HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 

ae - - eo nigra \ esenememcianta Vol. I.—The Non-Metallic Elements. Second Edition. rs, 
ol. IT, wo Parts. 18s. each. 

Vol. — Cae oe CHE MISTRY, THE CHE we gh! OF THE HERROCARSONS, and their Derivatives, 
arts I., and VI., 21s. each. Parts III. and V. each. 

MICROSCOPIC: AL PHYSIOGRAPHY OF THE ROCK-M. AKING MINE 
RALS. By H. ROSENBUSCH. Translated Vi P. IppINGs. 8vo. Illustrated. 245. ee 

THE MYOLOGY OF THE RAVEN (Corvus corax sinuatus). A Guide to the 
Study of the Muscular System in Birds. By R. W. SHUFELDT. Illustrated. 8vo, 135. net. 

A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. Arnotp Lance. 
ae ma by Prof. Dr. Ernst HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., and M. BERNARD. 

art vo, 175. net. 

ELEMENTS OF THE COMPARATIVE ANATOMY OF VERTEBRATES, 
By Prof. R. WIEDERSHEIM. Adapted by W. Newton PARKER. 8vo, 125. 62. 

TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. 
By Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 

Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. 
Part Il.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 125. 6¢. Sections IX.— 


XII. 125. 6d. 
MACMILLAN AND CO., LONDON. 
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SCIENCE INSTRUMENTS. 


SOSCSSSOSCOCOOOOS 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


SPOSCSSCSCOSOSCSSSCOE 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET. | 


Newcastle-on-Tyne. 
PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C* 


PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, 
such as 
Self-recording Barometers, 
Self-recording Thermometers, 
Self-recording Hygrometers, 
Self-recording Galvanometers, 
Self-recording Rain-gauges, © 
a &c., 
Should see that they are marked | 








TRADE MARK. 





This mark has been entered by the Inventors and Manufacturer. 











Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company 
Cambridge.’’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


MINERALOGY. 
SAMUEL HENSON, | 


97 REGENT STREET, LONDON, w. 
ESTABLISHED 1840. Late 277 STRAND 

Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 

Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
LATEST ARRIVALS. 

Mr. HENSON has just received some good Groups of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, apd a 
Very Fine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. ; 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati. Japan. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH) 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. . 














| New Price List of Minerals, 


PUBLICATIONS OF THE ZOOLOGICAL SOCIETY 
OF LONDON. 


TRANSACTIONS, Vol. XIII., Part 6, Price 
12s., containing the following paper, ‘‘On the British Palzogene 
Bryozoa” y J. W. GREGORY, B.Sc., F.Z.S., British Museum 

(Nat. Hist.), with 4 Plates. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1893. Part I., containing the Papers 


read at the Scientific Meetings held in January and February last, 
with 15 Plates, Price ras. 





To be obtained at the Society’s Office, 3 Hanover Square, W., or through. 


any Bookseller. 


CONCHOLOGY. 








Opisthostoma Opisthostoma 
mirabile. pulchellum. 
E. Smith. G. Austen. 


HELIX FULTONI. 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, GARD TRAYS, &. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


PRECIOUS STONES AND GEMS, 


NOVELTIES IN CUT STONES FOR 
JEWELLERY AND ORNAMENT. 


Several New and Interesting Srecies having extraordinary 
Lustre and Colour, also strange and unusual Colours in other 
Stenes, may be selected by Collectors and others at moderate 
prices, on application to 


JAMES R. GREGORY, 
MINERALOGIST AND Lapipary, 
8 8 CHARLOTTE St., FITZROY SQUARE, LONDON, W. 








COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and ‘0 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 438. 

Rocks, and Stratigraphical Serits 

of Fossils Post Free. 


ROCKSECTIONS for the MICROSCOPE from 1s. 6d. each, Post tree 
CaTALOGuBS GRATIS 








/ CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c., 


always in Stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, EC. 
F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines 
NATURAL HISTORY AGENCY, 

158 BROMPTON ROAD, LONDON. 


Dealer in Rucks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Collections of Rocks, Minerals, Fossils, or Recent Shells furnished # 

accordance with special requirements. 


Ics. 


Secticns of Shells and general Lapidary’s Work executed. Micro. Ro 
Slides new to stock .—Schistcse Elzolite—Syenite, Norway ; Dolerite, 
Rowley; Porphyritic Pitchstore, Beinn Shiant; and Sanidine Trachyte 
Gleichenberg. 


Pos 











Scnoot Corrections of Sedi 5 
mentary and Jgneous Raks, 35 specimens of fair size in case with divisions | 
Ratkits ard other cbjects for Biological Study supplied. Card Tray! § 
and image | be Boxes of any required dimensions made promptly to order i 
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DIARY OF SOCIETIES. 
LONDON, 


THURSDAY, June is. 


Rovat Society, at 4.30.—On the Elasticity of a Crystal according to 
Boscovitch : Lord Kelvin, P.R.S.—On the Displacement ofa Rigid Body 
in Space by Rotations. Preliminary Note: J. J. Walker, F. R.S— 
Further Observations on the Shoulder-Girdle and Clavicular Arch in the 
Ichthyosauria ard Sauroptery gia : Prof. Seeley. F.R.S.—Electrical Inter- 
ference Phencmena, somewhat analogous to Newton’s Rings: E. 
Barton — On the Ratio of the Specific Heats of the Paraffins and their 
Monohalogen Derivatives: J. W. Capstick.—And other Papers. 


Linnean Socigiy, at 8.—On the Botany of aa’ Kini Balu: Dr. Sart 
—Notes on British Turicata, Part 11.: Prof. W. A. Herdman, F.R.S.— 
Descriptic n of a New Plant constituting a New Taste and Provisionally 
ferred to Melastomacez: Miss A. L. Smith.- African Species of the 
Genus Ficus: Scctt Elliot.—Contributions to the Embryology of the 
Amentiferz : Miss M. Benson. 


C wemicar Scciety, at 8.—Contributicns to our Knowledge of the Aconite 
Alkaloids- VI. Conversion of Aconitine into Isaconitine: Prof. Dunstan 
and F. H. Carr.—VII. Modifications of Aconitine Aurochloride: Prof. 
Dunstan and H. A. D. Jowett —Properties of Strong Solutions: S. U. 
Pickering, F R.S.—Note on the Stereoisomerism of Nitrogen Com- 
pounds: S, U. Pickering, F.R.S.—-And other Papers. 


TUESDAY, JUNE 20. 


Zo oLocicat SociFty, at 8.20.—A Monograph of Butterflies of the Genu. 
Thysnotis Hamilico H. Druce and G. T. Bethune-Baker.— Descrip- 
ticns «f New Species of Butterflies from the Island of St. Thomas: Miss 


E. M. Starpe.—On the Osteology of the Mesozoic Ganoid Fish, Lepis | 


dotus: A. Smith Woodward. 


Roya. STATISTICAL SOCIETY, at 7.45 (at 28 Jermyn Street, S.W.).—Rural- 
Depopulation: Dr. G. B. Longsts aff. 


WEDNESDAY, June 21. 


Georocicar Socirty, at 8.— On Ccmyosite Dykes in Arran: Prof. J. W 
Judd, F R.S§.—Notes on an Intrusive Sheet of Diabase and Associated 
Recks at Rcbin Hood, near Bassenthwaite: J. Postlethwaite.—On Two 
Din saunan Teeth from Aylesbury: R. Lydekker. —On a New Pilesio- 
saur from the Waipara River, New Zealand: Captain F. W. Hutton, 
F.R.S.—Olservations on the Affinities of the Genus Astroccenia: Robert 
F. Tores.— Description of a New Genus of Madreporaria from the Sutton 
Stone of Suuth Wales: Robert F. Tomes.—Study of the Dykes of Hope, 
Idaho: Herbert R. Wcod. Ccmmunicated by the President.—The Rise 
and Fall «f Lake Jarganyika: Dr. 


1 Robert Sieger. 
the President. 


Communicated by 


R ovaL METEORO LOGICAL SociETY, at 7.— Fifteen Years’ Fog in the British 
Islands, 1876-190: — H. Scett, F.R.S.— Upper Currents of Air 
over the Arabian Sea: W. L. Dallas. 


Royat Microscopicat Society, at 8.—On the Deveiopment cf the Con- 
tinental Form of Microscope S the Dr. Nias.—On New and Little- 
known Rotifers: C. Rousselet. 


FRIDAY, Jvure 23. 


P nysi CAL Sc CIETY, at 5.— Exhibition of a Foim of Carey Foster Bridge: 
Mr Nalde —fn In.fluence Machine: Mr. Pidgeon.—An_ Influence 


Machine: Mr. Wimshurst.—A New Volumenometer: Mr. Myers. 


SATURDAY, June 24. 
Rovat Botanic Society, at 3.45 





Just Ready. Pp. 148. 4301 Titles. Free on Application. 


(No. 245.) A Catalogue of Books on 
the Mathematics, pure and applied, containing many works 
of the old Mathematicians ; Mathematical and Astronomical 
Journals, Observations, &c.-; Transactions and Proceedings 

of Learned Societies; Works on Engineering, Assurance, 

&c., including many from the library of the late John | 

Couch Adams, F.R.S., Lowndean Profe-sor of Astronomy | 


in the University of Cambridge ; and from other Sources. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


| 
| 











| 


REYNOLDS AND BRANSON’S 
NEW CATALOGUE 


Chemical and Physical Apparatus, 


Pure Chemicals and Reagents. 
NINTH EDITION, 320 PAGES, 7161 LLUSTRATIONS. 


Contains Prof. SMITHELLs’ Fiame Cone Separator, as exhibited 
at the Soirée of the Royal Society ; Lecture Apparatus as 
described in ‘‘ Newth’s Chemical Lecture Experiments” ; and 
many other new Instruments used in Research, or for 

technical and teaching purposes. 


Post Free to Customers, and Professors of 
Science, dc. 


14 COMMERCIAL ST., LEEDS. 


New Publication. Subscriber's Edition, 
Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will - Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE. 


CONTENTS :— 
PROGRESSIVE (sic) MYOPIA. 
Case No. 1.—Culied from Mr. Ropert BrRuvENELL CARTER. 
One Lithographed Prescription. Four Wood Engravings 
Case No. 2.—Culled from Mr. NeETTLEsHiP. 
One Lithographed Moorfields Hospital Form. 
Case No. 3 —Culled from Mr. Jonn Couper. 
One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry Sitcock. 
One Lithographed Moorfic'ds Hospital Form. 
Case No. 5.—Culled from Mr. Geo cz Lawson. 
One Lithographed Moorfields Hospital Form. 
. 5dis.—Culled frm Mr. CritcuHetr. 
One Lithographed Prescription. 
FOURNET ON CONVERGENT SQUINT 
Case No. 6.—Culled from Mr. Netriesuip. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A FOURNET, 
18, BENTINCK ST., WELBECK ST., LONDON, W. 


Price 42s. 


Case No 


Nori ICE. — Advertisements and business letters for 
NATURE Should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PuHuUSIS, 
LONDON.” 


SUBSCRIPTIONS TO ‘‘NATURE. a 


4 d. 
Se eee ee ee 3 o 
Half-yearly. . ve ows se eee 
Quarterly ‘ o 7 6 

To ALL PLAcEsS ABROAD :— 
M4 248 GAG + 4 cece ee ee Se 
Half-yearly. . a eeeeep ee % 
Quarterly . . ° ° 
CHARGES FOR ADVERTISEMENTS. 

Three Lines in Column ee | 
Per Lineafter .. . , 22 @ 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Halfa Column . . 115 0 
Half a Page, or a Column . 2 ®@ 
Whole Page os 6 60 


Money Orders payable ¢ to “MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO. $ NEW AND RECENT MATHEMATICAL BOOKS, 


MR. R. LACHLAN.—AN ELEMENTARY TREATISE ON MODERN 


PURE GEOMETRY. By R. LACHLAN, M.A., late Fellow of Trinity College, Cambridge. 8vo, gs. 

OXFORD MAGAZINE,—“ A valuable contribution to mathematical literature, which may be consulted with profit by the 
Oxford student.” 

NATURE.—* An excellent manual, complete enough to meet present wants.” 

LYCEUM.—“ As regards the subject matter nothing can be said but in praise. The arrangement is admirable and the treatment 
clear and satisfying. Discretion is shown not only in what is given, but also in omission. In addition to its more solid merits it 
has the great advantage of an attractive appearance, in fact, it is more attractive looking than any text-book with which we are 
acquainted.” 

ZRON.—‘* Much of the matter appears to be original. . . . The demonstrations are exceedingly terse, and the book is highly 
concentrated,” 

MANCHESTER GUARD/IAN.—*“ The work covers the geometry of the straight line and the circle very thoroughly, and 
introduces the student to the most important general methods in geometry. . . . The arrangement is lucid, and the proofs com- 
pact and clear. . . . The author gives the impression of having himself an enthusiasm for his subject, and appears to be acquainted 
with the latest work in it. The diagrams are on a good scale, and they, as well as the letterpress, are excellently printed.” 


MR. J. EDWARDS.—DIFFERENTIAL CALCULUS FOR SCHOOLS. By 


JOSEPH EDWARDS, formerly Fellow of Sidney Sussex College, Cambridge. Globe 8vo, 4s. 6d. 
GLASGOW HERALD,.—‘‘ Mr. Edwards always strives to make matters plain, but in a thoroughly scientific manner, much 
to the future advantage of the genuine student. The book is worthy of strong commendation.” 
SCOTSMA N.—‘‘ It has a special value in the skill with which, both in the exposition and the examples, it consultstthe needs 
of those who are approaching the study of the Calculus for the first time, and will doubtless prove more serviceable than the 
heavier text-books in large classes.” 


PROF. G. W. JONES.—LOGARITHMIC TABLES. By Prof. Gerorce 


WILLIAM JONES, of Cornell University. Royal 8vo, 4s. 6d. net. 


PROF. W. B. SMITH.—INTRODUCTORY MODERN GEOMETRY OF 
POINT, RAY, AND CIRCLE. By WILLIAM BENJAMIN SMITH, A.M., Ph.D., Professor of Mathematics and 
Astronomy in the University of the State of Missouri. Crown 8vo, 5s. 

SCOTSMAN.—'‘* The book presents its subject in a manner so fresh and novel as to be likely to inspire its students with a 
new interest in geometry, to afford a valuable diversion from the monotony of Euclid, and to make them better acquainted with 
and more interested in the intellectual aspects of thescience. The book may be heartily recommended to the attention of teachers 
and students ” 





NEW EDITION WITH ADDITIONS. 


MR. CHAS. SMITH.—A TREATISE ON ALGEBRA. By Cuartes Situ, 
M.A., Master of Sidney Sussex College, Cambridge. Fourth Edition, with additions. Crown 8vo, 7s. 6d. 

EDUCATIONAL TIMES.—‘‘ In this Algebra Mr. Charles Smith displays profound acquaintance with his subject. . . . 
There is not much to remark on in the first five chapters. Mr. Smith proves the fundamental laws of algebra in the usual way, 
but he begins to be excellent at the sixth chapter when he discusses factors. To read that chapter (the sixth) is an intellectual 
treat not only to bright beginners, but also to more advanced students ; those who think they know algebra will find that their 
eyes can open a little wider.” 

CAMBRIDGE REV/IEW.—‘ Two great merits of it are the clearness of the explanations and proofs, and the judicious 
selection of subject matter. The book aims at being complete in itself, but not being intended for beginners, the elementary parts 
of the subject are treated somewhat briefly. The chapters on Factors and Equations are specially good, and the most important 
fundamental theorems of Theory of Equations are here introduced. . . . The examples are well chosen and numerous.” 


MR. W. WEEKS.—EXERCISES IN EUCLID GRADUATED AND 


SYSTEMATIZED. By WILLIAM WEEKS, Lecturer in Geometry at St. Luke’s Training College, Exeter. 18mo, 2s. 
EDUCATIONAL NEWS.—* The book seems to be well fitted to transform our ordinary deductive into a practically in- 
ductive system of Geometry, and forms a valuable supplement to Euclid’s Elements.” 
GUARDIAN.—* The problems are grouped in sets with considerable skill, each set bearing upon, and serving to ‘impress 
upon the memory, some fundamental fact or principle which is stated in large type.” 


MR. P. A. THOMAS.—ENUNCIATIONS IN ARITHMETIC, ALGEBRA, 


EUCLID, AND TRIGONOMETRY. With a few Examples and Notes by P. A. THOMAS, B.A., late of King’s 
College, Cambridge, Assistant Master at Sedbergh School. Globe 8vo, 2s. [On Friday. 


REDUCTION IN PRICE OF MR. LOCK’S ELEMENTARY MATHEMATICAL BOGKS. 
ELEMENTARY STATICS. By Rev. J. B. Locx, M.A., Senior Fellow and 


Bursar of Gonville and Caius College ; formerly Master at Eton. Globe 8vo. 45. 6d. ; reduced to 3s. 6d. 


ELEMENTARY DYNAMICS. Bythe Same. Globe 8vo. 4s. 6d. ; reduced to 35. 6d. 


The above bound together in one volume. Glebe 8vo. 6s. 6d. 


MECHANICS FOR BEGINNERS. Bythe Same. Part I. Dynamics and Statics. 
Globe 8vo. 3s. 6d. ; reduced to 2s. 6d. 


THE FIRST BOOK OF EUCLID’'S ELEMENTS ARRANGED FOR 


BEGINNERS, By the same. Globe 8vo. Price reduced from 2s. 6d. to Is. 6d. 
MACMILLAN AND CO., LONDON. 
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MESSRS, MACMILLAN AND CO.’8 NEW BOOKS. 


SECOND EDITION, REVISED. 


LESSONS IN ELEMENTARY BIOLOGY. 
By T. JEFFERY PARKER, D.Sc, F.R.S., 
PROFESSOR OF BIOLOGY IN THE UNIVERSITY OF OTAGO, DUNEDIN, NEW ZEALAND. 
With Eighty-eight Illustrations. Second Edition, Revised. Crown 8vo, tos. 6d. 


THE LANCET,—“‘ TE this is diligently studied the students will carry away with them not only a good general knowledge 
of Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 
what has been patiently and closely examined.” 

NATURE.—*“ An extremely well written, well c onsidered, and original class-book. . . . In this little book the student will 
find many of the most important conceptions of biolo gical science set forth and illustrated, not by reference merely to the types 
which he dissects or examines with greatest ease in the elementary course in a laboratory, but by the use of a larger area of well- 
chosen examples, both of plants and animals. Original woodcuts, often of exceptional merit, are freely introduced in the text. 

. Their merit, however, consists not merely in the general plan, but in the fact that the author is an experienced teacher, and 
an accomplished investigator, who has developed to a high degree the art of lucid statement—one who is thoroughly familiar with 
the latest researches in the wide field of which he treats, and is able, whilst setting before his reader the most important generaliza- 


tions of his science, to avoid redundancy, and to give a fresh and original handling to the oft-told story of the structure and 
functions of living things.” 








THE ATHENA UM.—* An original and instructive little text-book . . . accurate and well written. . . . The author has 
shown that it is perfectly mos to illustrate the chief generalisations of biology by the simplest organisms.” 
THE SPECTATOR.—“ A well written and certainly instructive text-book. . . . The book is well illustrated, and pleaty 


of practical advice is given. 
GLASGOW HERKALD.—* A book that. will be most welcome to biologists everywhere, and more especially to those who, 
as teachers, are engagee in the work of grounding students in the first principles of Botany and Zoology... . 4 A book like that 


under review forms the best protest against the absurd methods of teaching Biology at large—and Zoology especially—in most of 
our Universities and Medical Schools.” 


MANCHESTER GUARDIAN.—“ Characterised by much originality, if not in matter, at least in method and treatment.” 
A SUPPLEMENT TO MR. GALTON’S BOOK ON ‘FINGER PRINTS.” 


THE DECIPHERMENT OF BLURRED FINGER PRINTS. 


By FRANCIS GALTON, F.R.S. 8vo, 2s. 6d. net. A Supplementary Chapter to Mr. Galton's “ Finger Prints.” 


WILLIAM KITCHEN PARKER, F.R.S. A SHORT MEMOIR 


By T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology nie University of Otago, New Zealand. Crown 8vo. 4s. net. 

SPEAKER.—* Mr. Jeffery Parker's modest, suave, and ably written monograph on his father, the late Hunterian Professor 
of Anatomy in the College of Surgeons, gives a vivid and at the same time a just picture of a man who led a beautiful life, and did 
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AND 20 SOUTH FREDERICK ST., EDINBURGH. 


Now paar Royal Sve, Cloth, 2s. 6d. 
SEMI-AZIMUTHS: 
A NEW METHOD OF NAVIGATION. 


By which the Position of a Ship at Sea can be accurately fount 
and verified from 


A SINGLE OBSERVATION. 


Part I—By ERNEST WENTWORTH BULLER 
M.R.A.I., M.R.U.S.1., M.LE.E. 





London: NORIE & WILSON, 156 Minories, E.C. 


Just Published, 8vo, Cloth, 2s. net. 
GEOLOGICAL AND SOLAR CLIMATES, 
THEIR CAUSES AND VARIATIONS. j 


MARSDEN MANSON, C.E. 


London: DULAU & CO., 37 Soho Square, W. 
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DIARY OF SOCIETIES. 


LONDON. 


FRIDAY, June 23. 
Puysicat Society, at 5.—Exhibition of a Form of Carey Foster Bridge : 
Mr. Nalder.—An Influence Machine: Mr. Pidgeon —An Influence 
Machine : Mr. Wimshurst.—A New Volumenometer: Mr. Myers. 


SATURDAY, June 24. 
Grotocists’ AssoctaTion.—Excursion to Bastead, Oldbury, and Ight- 
ham. 


Rovat Botanic Society, at 3.45. 


TUESDAY, June 27. 
PuotroGcrapHic Society, at 8.—Technical Meeting.—A Demonstration 
of Carbon Printing : W. E. Debenham. 


WEDNESDAY, June 28. 

Society or ArTS, at 4.—Annual General Meeting. 

British AsTRONOMICAL ASSOCIATION, at 5 (at Barnard’s Inn Hall, 
Holborn).—The Total Solar Eclipse of April 16, 1833: A. Fowler. —As- 
tronomical Sketching : N. E. Green.—Observations of Mars during the 
last Opposition : E. W. Maunder. 

Lonpon University Exrension Putrosopuicat Society, at 8.—Under 
Arrangement. 

THURSDAY, June 29. 

Vicrorta InstiTuTE, at 8.—Annual Meeting.—Address by Sir G. G. 

Stokes, Bart. 


THE CRY OF THE CHILDREN. —An 


essay on Education by A Free Lance, Author of ‘‘On the Organisation 
of Science ’’ ‘‘ Smartly, almost cynically, written. Al!leducationalists 
to say nothing of parents) ought to read it”’ (Science Gossip). Paper 
Covers, 2s. 6d. net (post-free). WILLIAMS & NORGATE London. 








‘ . P | 
Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 

matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


WIMSHURST 
MACHINES. 


With Glass Plates, al) sizes, double and multiple 
also with Ebonite Cylinders with and without 





Telephones, Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
Larce CaTALocuE, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 7d. 


KING, MENDHAM & Co., 


Western Electrical Works, Bristol. 
London Address: 12 FENCHURCH STREFT, E.C. 
(W. B. ALLISON, Acent.) EsTastisHep 1876, 










THEORET 


Glass Cases. Batteries, galvanic and medical, | 


HARVEY & PEAK, 


8y Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


REYNOLDS AND BRANSON’S 
NEW CATALOGUE 


Chemical and Physical Apparatus, 


Pure Chemicals and Reagents. 
NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS. 


Contains Prof. SMITHELLS’ Fiame Cone Separator, as exhibited 
at the Soirée of the Royal Society; Lecture Apparatus as 
described in ‘‘ Newth’s Chemical Lecture Experiments” ; and 
many other new Instruments used in Research, or for 

technical and teaching purposes. 


Post Free to Customers, and Professors of 
Science, dc. 


14 COMMERCIAL ST., LEEDS. 


| eats 


ZOOLOGICAL STUDY. 


The JERSEY BIOLOGICAL STATION is now OPEN to Workers. 
| Each Worker has sole use of a Compartment, with Gas and Water Supply, 
use of Boats, Tow-nets, Dredges, Re-agents, Library, &c. 

Tariff, 12s. 6d. per Week for First Fortnight. 
»» os. 6d. Ra Second Fortnight. 
ue 78. 6d. we Thereafter. 
| Circular of the Station Regulations and Advantages on Application. 


| Undoubtedly the pleasartest and most serviceable Research Laboratory 
in Britain. 


In the Aquarium Tanks there are now breeding H/ydractinia, Bunodes, 
Lucernaria, Crangon, and Palemon, [nachus, Palinurus, Aplysia, Doris 
and Gasterosteus. 


The Littoral in front of the Station is immense in area and extremely 
rich. 


_ SINEL & HORNELL, Biological L Laboratory, Jersey. 


CONCHOLOGY. 




















ae 
a) | 
ay 
Opisthostoma Opisthostoma 
mirabile. puichellum. 
E. Smith. G. Austen. 


HELIX FULTONI. 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300 


EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON - (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 








SCHOOL APPARATUS For TECHNICAL INSTRUCTION. 
APPARATUS FOR TEACHING 


COMBINED AMMETER AND VOLTMETER FOR LABORATORY PURPOSES, 


ICAL MECHANICS. 


£2 10s. 





Catalogue of 340 Illustrations by post, 6d. 
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MESSRS. MACMILLAN & GO.’S TEXT-BOOKS FOR ADVANGED STUDENTS. 


TEXT-BOOK OF GEOLOGY. By Sir Arcuipatp Geikiz, LL.D., F.R.S., 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 


Geological Survey of Scotland. With Illustrations. Third Edition. Thoroughly Revised. Medium 8vo. 
[/mmediately. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. M. Batrour, 
M.A., F.R.S._ In two Vols. Second Edition. Medium 8vo, Vol. I., 18s. Vol. II., 215. 

PHYSICS: ADVANCED COURSE. By Geo. F. Barker, Professor of Physics 
in the University of Pennsylvania. 8vo, 21s. 

APPLIED MECHANICS. By James H. Corrermtt, F.R.S., Professor of Applied 
Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 

HAND-BOOK OF FIELD AND GENERAL ORNITHOLOGY. By Prof. 
ELLIOTT COUES, M.A. Illustrated. S8vo. ros. net. 

A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Atrrep Danic_t, 
M.A. Second Edition. Medium 8vo, 21s. 

ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Prof. G. H. 
EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 125. 6d. ' 

A POPULAR SREATISS ON THE WINDS. By Wittiam Ferret, M.A. 
Ph.D. 8vo, 175. ne 

A TEXT- BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., F.R.S., 
Professor of thieowy zy, Cambridge. Illustrated. Fifth Edition, largely Revised, 8vo. Parts I, II., IV., 10s. 6¢. 
each. Part III., 6d. Appendix by Dr. SHERIDAN LEA, 7s. 6d 

A TEXT- BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE 
ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [Vol. IT. shortly, 

A TEXT-BOOK OF PA bag total Systematic and Practical. By D. J. Hamiz- 
ay ‘eon - Ne .R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Conlon oe eta 

THE ELEMENTS OF THERMAL CHEMISTRY By M. M. Parrison 
MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 125. 6d. 

MULLER’S FERTILISATION OF FLOWERS. Translated by D’Arcy W. 

THOMPSON, B.A. With a Preface by CHARLES DARWIN. With Illustrations. Medium 8vo, 21s. 

POPULAR ASTRONOMY. By Simon Newcoms, LL.D., Professor U.S. Naval 
Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo. 18s. 

OUTLINES OF GENERAL CHEMISTRY. By Prof. Wituetm Osrtwatp, 
Translated by J. WALKER, D.Sc., Ph.D. 8vo, 1os. net. 

THERMODYNAMICS OF THE STEAM ENGINE AND OTHER HEAT 
ENGINES. By CECIL H. PEABODY, Massachusetts Institute of Technology. fre, 215. 

THE THEORY OF LIGHT. By Tuomas Preston, M.A. With Illustrations. 
Svo, 15s. net. 

A TREATISE ON ORE DEPOSITS. By J. A. Puivurps, F.R.S. With numerous 
Illustrations. Medium 8vo, 25 

INORGANIC CHEMISTRY. By Ira Remsen, Professor of Chemistry in the 
Johns Hopkins University. Medium 8vo, 16s. 

A TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. By Sir 


HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 215, 
Vol. II. Two Parts. 18s. each. 
Vol. IIIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., 1V., and VI., 21s, each. Parts III. and V., 18s. each. ; R ou i 

MICROSCOPICAL PHYSIOGRAPHY OF THE ROCK-MAKING MINE- 
RALS. By H. ROSENBUSCH. Translated by J. P. Ippincs. 8vo. Illustrated. 245. — 

THE MYOLOGY OF THE RAVEN (Corvus corax sinuatus). A Guide to the 
Study of the Muscular System in Birds. By R. W. SHUFELDT. _ Illustrated. 8vo, 135. net. 

A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. Arnotp Lance. 
With Preface by Prof. Dr. Ernst HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., and M. BERNARD 
Part I. 8vo, 175. net. N - 7 ne 

ELEMEN TS OF THE COMPARATIVE ANATOMY OF VERTEBRATES. 

By Prof. R. WIEDERSHEIM. Adapted by W. NewTon PARKER. 8vo, 12s. 

TEXT-BOOK OF PATHOLOGICAL ANATOMY AN D PATHOGENESIS 
By Prof. E. ZIEGLER. Translated by DonaLD MacAtisTer, M.A., M.D. Illustrated. 8vo. 

Part L—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. - oer : 
Part IIL—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 67. Sections IX.— 
XII. 12s. 6d. 


MACMILLAN AND CO., LONDON. 














anc 


this 








ng ONO aa 





JuNE 22, 1893] NATURE xiii 





MESSRS. MACMILLAN AND C0.’S NEW BOOKS, 


SECOND EDITION, REVISED. 


LESSONS IN ELEMENTARY BIOLOGY. 
By T. JEFFERY PARKER, D.Sc, F.RS., 


PROFESSOR OF BIOLOGY IN THE UNIVERSITY OF OTAGO, DUNEDIN, NEW ZEALAND. 
With Eighty-eight Illustrations. Second Edition, Revised. Crown 8vo, 10s. 6d, 


THE LANCET.—‘ Tf this is diligently studied the students will carry away with them not only a good general knowledge 
of Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 
what has been patiently and closely examined.” 

NATURE,.—“ Anextremely well written, well considered, and original class-book. . . . In this little book the student will 
find many of the most important conceptions of biological science set forth and illustrated, not by reference merely to the types 
which he dissects or examines with greatest ease in the elementary course in a laboratory, but by the use of a larger area of well- 
chosen examples, both of plants and animals. Original woodcuts, often of exceptional merit, are freely introduced in the text. 
. . . Their merit, however, consists not merely in the general plan, but in the fact that the author is an experienced teacher, and 
an accomplished investigator, who has developed to a high degree the art of lucid statement—one who is thoroughly familiar with 
the latest researches in the wide field of which he treats, and is able, whilst setting before his reader the most important generaliza- 
tions of his science, to avoid redundancy, and to give a fresh and original handling to the oft-told story of the structure and 
functions of living things.” 

THE ATHENA: UM.—* An original and instructive little text-book . . . accurate and well written. . . . The author has 
shown that it is perfectly possible to illustrate the chief generalisations of biology by the simplest organisms.” 

THE SPECTATOR.—* A well written and certainly instructive text-book. . . . The book is well illustrated, and plenty 
of practical advice is given.” 

GLASGOW HERALD.—* A book that will be most welcome to biologists everywhere, and more especially to those who, 
as teachers, are engaged in the work of grounding students in the first principles of Botany and Zoology. . . . A book like that 
under review forms the best protest against the absurd methods of teaching Biology at large—and Zoology especially—in most of 
our Universities and Medical Schools.” 

MANCHESTER GUARDIAN.—* Characterised by much originality, if not in matter, at least in method and treatment.” 


A SUPPLEMENT TO MR. GALTON’S BOOK ON “FINGER PRINTS,” 


THE DECIPHERMENT OF BLURRED FINGER PRINTS. 


By FRANCIS GALTON, F.R.S. 8vo, 2s. 6d. net. A Supplementary Chapter to Mr. Galton's ‘* Finger Prints.” 


WILLIAM KITCHEN PARKER, F.R.S. A SHORT MEMOIR 


3y T. JEFFERY PARKER, D.Sc., F.R.S., Professor of Biology inthe University of Otago, New Zealand. Crown 8vo. 4s. net. 

SPEAKER,—*‘ Mr. Jeffery Parker’s modest, suave, and ably written monograph on his father, the late Hunterian Professor 
of Anatomy in the College of Surgeons, gives a vivid and at the same time a just picture of a man who led a beautiful life, and did 
an important work in his own department of scientific research.” 


MANCHESTER GUARDIAN.—“ It is well written, and in many respects might serve as a model to more pretentious 
works of the same class.” 


NEW BOOK BY MR. WYNTER BLYTH. 


LECTURES ON SANITARY LAW. 


By A. WYNTER BLYTH, M.R.C.S., L.S.A., Fell. Chem. Soc., Fell. Inst. Chem., Barrister-at-Law, Medical Officer of 
Health and Public Analyst for St. Marylebone, &c., Professor of Hygiene, College of State Medicine. 8vo. 85. 6d. net. 


BY THE SAME AUTHOR. 


A MANUAL OF PUBLIC HEALTH. 8vo. 17s. net. 
THE SOIL IN RELATION TO HEALTH. 


By HENRY A. MIERS, of the Natural History Department of the British Museum, 
and ROGER CROSSKEY, M.A., D.P.H., Fellow of the British Institute of Public Health. Crown 8vo, 35. 6d. 


_ LANCET,—* It would greatly conduce to the progress of sober and rational sanitary reform if the information contained in 
this volume became part of an ordinary education. 


BRITISH FOREST TREES AND THEIR SYLVICUL- 


TURAL CHARACTERISTICS AND TREATMENT, By JOHN NISBET, of the Indian Forest Service. Crown 8vo 
Ds. net. 


EVOLUTION AND MAN’S PLACE IN NATURE. 


By HENRY CALDERWOOD, LL.D., Professor of Moral Philosophy, Edinburgh. Crown 8vo, 7s. 6d. 


NATURAL SELECTION AND SPIRITUAL FREEDOM. 


By JOSEPH JOHN MURPHY, Author of ‘‘Habit and Intelligence,” and ‘‘The Scientific Basis of Faith.” 


Globe 8vo, 5s. 


MACMILLAN AND CO., LONDON. 
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MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICKOSCOPE issuitable for investigations 
with the highest powers. The quality and Workman- 

_ Ship’are the finest possible: and it is unequalled for 
stability and convenience of Manipulation by any other 
medium size or Student’s Instrument. Price from 
44 55+ 

WATSON & SONS’ VAN HEURCK MICROSCOPE 
. combines every Mechanical Convenience with the ut- 
most Precision in .all the Working parts and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicate nature, 


WATSON & SON’S perfected formo FINE ADJUST- 
j MENT, giving the greatest delicacy of m >tion, with- 
out lateral movement, is fitted to all their instrument. | 


Saeed *soulzuq SBD 0} puemy 4sousIH 
| Fudd lilustratedCatalo ueofl Microscopesand Apparatus THONOHM JO WUAO T4aIG 
sent Post freeon application to UO}sIGIYXY 9oB[Vg [BsAaD 


'W. WATSON & SONS,|-canzoNa sv 


Opticians to H.M. Government 


313, HIGH HOLBORN, LONDON, W.C., O O 
AND ‘6 LL 5 ‘ | 
78 Swanston Street, Melbourne, Australia. Ss A 4 1 S S 
| Aounten 31 Gold and other Medals at International Exhi- 
bitions for Excellence of Manufactures. + 0 & | 


Pure 
Concentrated 


60 Prize Medals Awarded to the Firm. 


Plates changed by turning 
4 ) 


D CAMERA. 


by 34 in. 


No Dark Slides. 


PERKEN, SON, AND RAYMENT, 
US 33 


NS, LIMITED, 
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for dark ground illumination with _e Lens, i g ri Le fr gos iii £2 
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WRITE FOR OUR CATALOGUE. IT IS SEN1 POST FREE 
PERKEN, SON, & RAYMENT, ‘tiscn'icir: LONDON. | - 
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A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Ot Nature trusts the mind which builds for aye.”—WoORDSWORTH. 


‘No. 1235, VoL. 48] 


Registered as a Mewepaper at the General Post Office.) 





NEWTON'S ELECTRIC ‘LANTERNS, 


Single, Double and Triple, as made for the Royal Institution tree | 


the Royal Dublin Society, Oxford and Cambridge Universities, &c. 
NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 

The Author of ‘‘ Optical Projection”’ says of this Lantern :—*‘ The most 
zomplete, convenient, and powerful instrument for scientific demonstratio 
vith which Iam acquainted. 1 

The Author of *‘ The Book ofthe Lantern’”’ 
ind perfect projection apparatus ever devised.’ 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS _ AND SLIDES 


Of the Highest Quality for Oil and Limelight. 

T'welve New Sets of Agricultural Slides for Technical Education—Injurious 
Insects, Botany. Roots, Grasses, Manures, Live Stock, &c. 
Ilustrated Catalogue of Lanterns and Special ‘Apparatus for Scientific 

Projection, with Detailed List of Slides, 4d. 


SCIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 pages, 6d. 


says :—‘*The most complete 


NEWTON & CO. ; 
Manufacturing Opticians to the Queen and the Government. 
By Speciat APPOINTMENT 
Tothe Royal Institution of Great Britain and the Science and Art 
Department, 


3 FLEET STREET, LONDON. 


WIMSHURST Influence Machines, 


Superior Construction and Workmanship. 









SCHOOL FORM, as shown in figure, 
with Contact Studs— 
12-inch Plates & 2 Leyden Jars, £1/15/- 
Ditto, 16-inch ditto £2/10 
BEST FORM, 8.inch ditto... £2/-/- 
Ditto 12-inch ditto... £3/10/- 
Ditto 16-inch ditto... £4/10/- 


LECTURE TABLE MACHINES 
, wit MULTIPLE PLATES, from 
i} £6 10s, to £50. 


ditto, 


Now Ready:— 
f ELECTRICAL, 


Royal 


7th Edition of GRIFFIN’S CATALOGUE 
MAGNETIC, and GALVANIC APPARATUS, 
8vo, 144 Pages, with over 400 Illustrations. 1s. Post Free. 


JOHN J. GRIFFIN & ‘SONS, c: 
22 GARRICK STREET, LONDON, W.-C. 
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[PRICE SIXPENCE. 


JUNE 29, 1893. 


{All Rights are Reserved. 


NALDER BROS. & CO., 


16, RED LION STREET, CLERKENWELL, 
LONDON, E.C. 


TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 


MAKERS OF 


Thomson Galvanometers. Lenses. 
D’Arsonval Galvano- Wheatstone Bridges. 
meters. Standard Resistances. 
Secohmmeters. Condensers. 
Standards of Self Induc- Standard Cells. 
tion. Electrometers. 
Micrometer Gauges. Carey Foster Bridges. 
Ammeters. Chronographs. 
Voltmeters Telescopes. 
Microscopes. _ Comparators. 
Mirrors and Prisms. Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION. 


STANDARD METEOROLOGICAL INSTRUMENTS 





an ht 
Op- 


rological Instrumen -) 


ical 
ical, 


i by 
ings, 


Twelve Hundred Engraving 


al, Philosop 
Royal Bvo, Cloth, Gilt Lettered, price 5s. 6a 


Reference, and Lllustrate: 





containing numerous Comparative Tables of 


Now ready, Negretti & Zambra's En 


Catalogue of Mathematic 
tical, and Standard Meteo 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 
HOLBORN VIADUCT, 
45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF TWE WORLD. 
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BRITISH MUSEUM (BLOOMSBURY). 


EVENING OPENING. 

During the Month of JULY the Galleries, usually open from 8 to = 
will be closed during those hours for alierations in the Electric Light Plant, 
and will be open from 6 to 8 p.m. ripe 

E. MAUNDE THOMPSON, 


British Museum, June 20, 1893. Principal Librarian and Secretary. 


- BRITISH MUSEUM. 


‘the BRITISH MUSEUM, Bloomsbury, and the BRITISH MUSEUM 
ng History). Cromwell Road, will be CLOSED on THURSDAY, 
JULY 6, the day  —_—e for the Marriage of His Royal Highness the 


Duke of York, K.G 
E. MAUNDE THOMPSON, 
Principal Librarian and Secretary. 





British Museum, June 27, 1893. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


Applications are invited for the Office of DEMONSTR ATOR of 
PHYSIOLOGY. 

Full particulars of the Duties and Emoluments of this Office can 
be obtained from the undersigned, to whom all Applications (which may be 
accompanied by testimonials) should be sent on or before JULY 1o, 1893. 

THOMAS W. SHORE, M.D., Warden. 











“COUNTY BOROUGH OF BURY. 
APPOINTMENT OF CHEMISTRY MASTER. 

The Corporation of Bury invite applicatons for the post of HEAD 
CHEMISTRY TEACHER at the New Technical Schools, Day and 
Evening Classes. 

Applications, endorsed ‘‘ Chemistry Master,” enclosing Copies of Testi- 
monials and stating salary required, to be delivered to me on or before 


TUESDAY, JULY 4 NEXT. 
JOHN HASLAM, Town Clerk. 


“LONDON SCHOOL OF MEDICINE 
FOR WOMEN. 
30 HANDEL STREET, W.C. 
DEMONSTRATOR OF CHEMISTRY WANTED. 


Soi accompanied by three Testimonials, are invited for the post 
before JULY 10. 

The Lady amas will be required to enter on her duties next October. 

Further posticuians may be obtained on agpliontion to the SECRETARY. 








MICHIGAN, HOUGHTON. 


MICHIGAN MINING SCHOOL. 


A State School of Mini :g Engineering and Allied Subjects. Has Summer 


Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 
Tuition 


Geology. Laboratories, Shops and Stamp Mill well equipped. 


free. For Catalogue, write the Drrectos. 





FOR SALE. 


A Gentleman wishes to dispose of a fine Mirror Galvanometer, in case, 
with Lamp, Scale, Movable Slide, &c., complete. Also a Wheatstone 
Bridge of newest Construction and Box of Resistance Coils, all in perfect 
order. Also a Voltmeter, graduated from x to roo. Apply “Q.,” Office 
of this Paper. 


THE ELECTRICAL 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 
PaincipaL—G. W. p—E TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams —“* Tunzelmann, London.” 


The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 

The First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dynamo- 
190m, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


ENTOMOLOGY. CONCHOLOGY. 


TO BE SOLD. 


1—A spiendid Collection of LEPIDOPTERA, the 
work of a distinguished Entomologist, containing 
3700 Specimens, classified after Latreille. 


2.—A fine Collection of SHELLS, comprising 1300 
Specimens, originating principally from Oceania and 
the Indian Sea. 

APPLY TO 


MR. WILLIAM LEWELIN, 


548, Oxford Street, London, W. 
DIAGRAMS for LECTURERS, ILLUS- 


TRATIONS for AUTHORS, quickly and artistically done.—*‘ J. S.,” 
19, Waldegrave Road, Brighton. 


Scientific Memoirs, &c., translated from 
Italian, French, and Spanih. References as to thoroughness and 
capacity. —Address, ** M. K. B.,”” 70 Earl’s Court Road, W. 





DISARTICULATED SKELETONS FOR 
BIOLOGICAL STUDENTS. Frog, 4s.; Rabbit, 9s ; Pigeon, gs. ; 
Fowl, t2s.—Address, J. WILTON, Healey, near Batley. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH) 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor coeruleus, Spongilla fluviatilis, Floscularia 
cornuta, Melicerta ringens, Not »ps brachionus, Plumatella repens, and other 
beautiful objects, of Pond Life; also Ameba, Hydra. Spirogyra, and 
other types for Students. Specimen Tube, with Drawing and 
Description, One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


Forthe Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
60 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 4&8, 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCKSECTIONS for the MICROSCUPE from 1s. 6d. each, Post Free 
CaTALoGuss GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 











PRECIOUS STONES AND GEMS. 
NOVELTIES IN CUT STONES FOR 
JEWELLERY AND ORNAMENT. 


Several New and Interesting Species having extraordinary 
Lustre and Colour, also strange and unusual Colours in other 
Stones, may be selected by Collectors and others at moderate 
prices, on application to 


| JAMES R. GREGORY, 
| MINERALOGIST AND LapPIDARY, 
| 88 CHARLOTTE St., FITZROY SQUARE, LONDON, W. 
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Sales 5 bY Huction. 


TUESDAY, JULY 11. 
VALUABLE NATURAL HISTORY SPECIMENS 


MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
JULY ir, at half-past 12 precisely, a very fine Coilec ion cf Mammal 
and Bird Skins from New Guinea ; a most perfect specimen Fgg of the 
Epyornis n imus, from Madagascar ; Australian Echidne in spirit ; 
Mammal Skins fre un Madagascar, West Africa, Cape, Australia, India, 
Mexicu, &c. ; a fine Col Nection of Humming Birds; also, a very fire 


mounted group «of # lar B 
Eggs, Skulls, &e., &c 


ar and Seal; Skin of Re yyal Tiger, Bad,’ 


On view the Day prior, 10 till 4, and Morning of Sale, and Catalogues had. 


WEDNESDAY, JULY 12. 


VALUABLE COLLECTION OF MINFRALS AND OTHER 
NATURAL HISTORY SPECIMENS, LIBRARY OF BOOKS, &c. 


MR. J. C. StSVaENS will Sell by Auction 
at his Great Rooms, 38 King Street. Covent Garden, on WEDNES- 
DAY, JULY 12, at hal If-past 12 precisely, a Csllection of Choice 
Minerals formed by the late Mr. HENLAND, including many rarities ; 
several good Mahogany Cabinets, and a beau iful Collection «f Poli-hed 
Stones, ‘Shells, Heads and Horns of Animals, >k.ns, Birds’ Eggs, and 
other Natural Histcry Specimens, and a small Library of Books, 
including some good works, &c. 


On view the day prior, 2 till 5, ar Morning of Sale, and Catalogues had 














Opisthostoma 
mirabile. \ yt 
E. Smith. G 
HELIX FULTONI. 
COLLECTIONS AND SPECIMENS BOUGHT. 


Opisthostoma 
pulchellum. 


- Austen. 





COLLECTIONS FOR MUSEUMS FROM SS To £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, GARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


‘SCIENTIFIC 


The following is a list of the Steel Portraits 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 


Proof impressions of these, printed on India paper, may be had from th2 Publishers, price 5s. 
28 Portraits in a Hand 


some Portfolio for £7 5s., carriage 


Cheques and Money Orders payable to MACMILLAN 


OFFICE OF * 





MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 





LATEST ARRIVALS. 


Mr. HENSON has just received some good Groups of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. ; 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Bervls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. ScHoot CoLLections of Sedi- 
mentary and Igneous Rocks, 35 specimens of fair size in case with divisions, 
tos. Rabbits and other o bjects for Biological Study supplied. Card Trays 
and Glass-topped Boxes of any required dimensions made promptly to order. 
Sections of Shells and general Lapidary’s Work executed. Micro. Rock- 
Slides new to stock :—Schistose Elz .lite—Syenite, Norway; Dolerite, 
Rowley; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte 
Gleichenberg. 


TALE THIS 


HOLLOWAYS PILLS |= 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ‘s unequalled in Complaints incidental to Females 





WORTHIES. 





that have appeared in the above Series :— 


paid, 


SIR GEORGE B, AIRY 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 

SIR ARCHIBALD GEIKIE. 


the Set or 


The Portfolio may be had separately, | 


CO., 


NATURE,” 29 BEDFORD STREET, STRAND 





Ixviii 





NATURE 





[JUNE 29, 1893 





‘ew Publication. Subscribers Edition, 


Whcle ndien Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892, 
AN ILLUSORY EYE DISEASE, 


CONTENTS :— 
PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. Ropert BrupENELL CarTER. 

One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NETTLESHIP. 

One Lithographed Moorfields Hospital Form. 
Case No. 3.—Culled from Mr. Joun Couper. 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry Sitcock. 
One Lithographed Moorfields Hospital Form. 


Case No. 5.—Culled from Mr. Ggorce Lawson. 
One Lithographed Moorfields Hospital Form. 
Case No. 547s.—Culled frcm Mr. Critcuetr. 


One Lithographed Prescription. 
FOURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. NetTiesuip. 

‘Two Lithegraphea Mcorfields Hospital Forms. One Wcod Engraving. 
FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 

Printed and Sold by 
A FOURNET, 

18, BENTINCK ST., WELBECK ST., LONDON, wW. 


Price 425. 
NOW READY. 


A PHOTCGRAPHIC ATLAS OF THE 
NCRMAL SPECTRUM. By GEORGE HIGGS, F.R.A.S. Con- 
taining upwards of One Hundred Maps, and embracing the whole of the 
Sy} ectrum from A 2990 in ultra violet to A 8345 in the invisible red end. 

One half of the work | represents the atmospheric regions under all possible 
conditions of solar altitude, temperature, and humidity. 
In 44 Parts, 4 Diameters, £8 8s. Single Parts, 4s. 
In 45 Parts, 2 Diameters, £3 3s. Single Parts, 1s. 6d. 
Parts, Orginal Size, £1. Single Parts, 1s. 6d. 





In ts 


467 West Derry Romm » Livenroct. 


Just Published, Price 3s. 6d. net. 


JOURNAL OF THE MARINE 
BIOLOGICAL ASSOCIATION. 
Vol. iii. No. 1. 
Contents :—Directcr’s Rerort— Nemertines 
Rickes—Turbellaria of Plymouth Sound, by F. 
Stage of Arenicola marina (Plate), by W. Benham—Immature Fish Que s- 


ion, by J. T. Cunningham—Plymouth Monthly Fishing Reports, by W. L. 
Cc alderwood (4 charts), &c., &c. 


DULAU & CO., 37 Soho gre, London, W. 


of Plymouth Sound, by 
W. Gamble—Post-Larv al 


NOT. 1CE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 


telegraphic address of NATURE 7s “ PHUSIS, 
LONDON.” 
SUBSCRIPTIONS TO “NATURE.” 
Ze 4d. 
eae ee ae 
oy pee: Lae ee! Se 
Quarterly .. ‘teen we 28 
To ALL PLACES ABROAD :— 
a See eae ee 
6b alas on ee oe ee © 
EN 5a aoe woe a we o 8 o 


CHARGES FOR ADVERTISEMENTS. 


Three LinesinColumn .......0 2 6 
Per Line after = ees 
One Eighth Page, or ‘Quarter Column - o18 6 
Quarter Page, or Half a Column « SE * 
Halfa Page,oraColumn ...... 3 5 ° 
CO i. ks i ee a ° 


Money Orders payable to MACMILLAN & CO. 
29 BEDFORD STREET, STRAND, W.C. 


OFFICE: 


NEW QUARTERLY ANTIQUARIAN MAGAZINE. 


NOW READY, No. 1, JUNE, 1893, Price 2s. 6d. Annual Subscription, 
Post Free, 10s. 6. 4 


THE ‘ILLUSTRATED ARCHAOLOGIST. | 


EDITED BY 
J. ROMILLY ALLEN, F.S.A.Scot. 


Contents. 

A VERY ANCIENT INDUSTRY. By Epwarp Lovett. With Thirteen 
Illustrations. 

bie | CUP OF BALLAFLETCHER. By E, Sipney Harrtvanp, Esq,, 

* F.S.A. With Three Illustrations. 

HALF se) HOUR IN THE GROSVENOR MUSEUM, CHESTER. 

By G. W. SHRUBSOLE, F.G.S. With Seven Ilustrations. 
a = pt URED NORMAN CAPITALSATSOUTHWELL MINSTER, 
| y J. Romitry Aven, F.S.A. Scot. With Seven IIlustrations. 2 
PORTABLE ANVILS FOUND AT SILCHESTER. With Five © 

Illustrations. * 

SAXON DOORWAY AT SOMERFORD-KEYNES, WILTS. With 7 
Three Illustrations. ; 

NOTES ON ARCHAOLOGY AND KINDRED SUBJECTS :—Th 
Prince of Wales at the Public Record Office.—Roman Sculpture at 
Tockenham Church, Wilts. By Rev. E. H. Gopparp.—Trepanning 
ir Prehistoric Times. —The Agram Mummy.—An Ancient Welsh Book- 
Satchel. By Prof. Joun Ruys.—A Boundary Stone with a Good 
Record. By Epwarp Owen and Rev. W. H. Davey.— Marsh Village, 
in Somerset. By ArTHUR BuLLEID. With Four Illustrations. 

NOTES ON MUSEUMS :—The British Museum.—The Edinburgh 
Museum.—The Cambridge Museum.—The Bristol Museum, By 
Avrrep E. Hupp. With Four IIlustrations. 

NOTES ON BOOKS. o ith Nine Illustrations. 


London: CHAS. J}. CLARK, 4 Lincoln’s Inn Fields, W.C. 


a PRICE ONE SHILLING NET. 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 


Tue Juty MBER IS THE First Part or a New Votume. 


CONTENTS for No. 17, FULY 1893. ; 
NOTES AND COMMENTS. 
I.—RECENT RESEARCHES ON_PLANT NUTRITION. 
J. Percivat, M.A., F.C.S 
II.—THE (RESPIRATION wa’ BIRDS. 
F. W. Heaptey, M.A,, F.Z.S 
IlIl.—O BSERV ATIONS ON CERTAIN MARINE ANIMALS. 
James Hornet. 
1V.—RECENT PROGRESS IN CONCHOLOGY. 
B. B. Woopwarp, F.R.M.S. 
V.—THE MUSEUMS OF PUBLIC SCHOOLS. 
HOUSE. 
Oswatp H. Latter, M.A., F.L.S. 
VI.—THE SURFACE OF THE MOON. 
Prof. G. K. Girnert, Ph.D. 
VIL—ANTARCTICA: aSU PPOSE DSOU THERN CONTINENT. 
Henry O. Forses, F.R.G.S 
VIli.—ON THE WORK OF GLAC LERS. 


TTke a 











1, CHARTER. 


LEAT OE 


ae 





Rev. A. Irvinc, D.Sc., F.G. 
1X.—PR(¢ F. HUXLEY ON ETHICS AND EVOLUTION: 4 
REVIEW. 


Some New Books—Osirvuary—News oF UNIVERSITIES. 
MUSEUMS AND S‘ CIETIES—CORRESPONDENCE. 


LONDON AND New York: MACMILLAN & CO. 
EDITORIAL OFFICES: 
5 JOHN STREET, BEDFORD ROW, W.C. 





Just Ready. Pp. 148. 4301 Titles. Free on Application. 


| 

| 

(No. 245.) A Catalogue of Books on 
| the Mathematics, pure and applied, containing many works 
of the old Mathematicians ; Mathematical and Astronomical 
Journals, Observations, &c. ; Transactions and Proceedings § 
of Learned Societies ; 
&c., including many from the library of the late Jobn 
Couch Adams, F.R.S., Lowndean Professor of Astronomy 
in the University of Cambridge ; and from other Sources. 


Works on Engineering, Assurance, | 


| ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 
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on | brary OF societies. REYNOLDS AND BRANSON’S 


THURSDAY, June 29. 


Vicroria INSTITUTE, at 8.—Annual Meeting.—Address by Sir G. G- | N E W C A T A L 0 G U E 
Ty. a Stokes, Bart. 


MONDAY, Jury 3. 

















q Rovat GEOGRAPHICAL SociETY, at 8.30 (at the University of London OF 
4 Burlington Gardens, W.)—Extra Meeting.—Journeys in the Pamirs and M 8 
| eee Chemical and Physical Apparatus 
Roya INSTITUTION, at 5.—General Monthly Meeting. | 
irteen SATURDAY, Jury 8. | : } 
ea, Rovat Borawtc Soctery, at 345 | Pure Chemicals and Reagents. 
TER. SCIENCE INSTRUMENTS. | NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS. 
TER, | PO coca Contains Prof. SMITHELLS’ Fiame Cone Separator, as exhibited 
Fir : zs at the Soirée of the Royal Society; Lecture Apparatus as 
«ae An Illustrated, Priced, and Descriptive Catalogue of the Instru- described in ‘‘ Newth’s Chemical Lecture Experiments” ; and 
; ments of Science which are used in teaching and demonstrating | many other new Instruments used in Research, or for 
— ; pr ag of Physical Science, as well as of the Instruments technical and teaching purposes. 
anning which are used in Original Research and in the applications of Post F 
— Science to Technical Industries and Pursuits. | ot Free to ‘on eg Professors of 
R 1enc C 
illage, PRICE TO NON-CUSTOMERS, Qs, 6d. POST FREE. | 
— POSCCOSCSOOSOSSE | 14 COMMERCIAL ST. 5 LEEDS. 
y oes So a 
BRADY & MARTIN, | — 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET. | ok 
pe Newcastle-on-Tyne. | Ss u A N L E Y P 
ARTNERS— 
| N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. | athematichl instrament Manafaccteee to H:M. Governmense Council of 
rene, Instrument Company, Cambridge. Mathematical, “7a. yg Instruments 
‘ Address all communications ‘‘ Instrument Company Of the Highest Quality and Finish, at the most Moderate Prices. 
ambridge. : ; Illustrated Price List Post Free. 
N. Price List of Scientific Instruments, sent postfree. |  w. FS. obtained the only Medal in the Great Exhibition of 1862 for 
: Illustrated Descriptive List sent on receipt of 1s. 6d Excellence of Construction of Mathematical Instruments, apd the only 
s . i a ; Gotp MEDAL in the Internationa! Inventions Exhibition 1885 for Mathe- 
= e Cambridge Scientific Instrument Compan matical Wor ilver Medal, Architects’ Exhibition, 1836. 
- The Cambridge S tific I Company, Work. S 
E St. Tibb’s Row, » Cambridge. |  Address:-GREAT TURNSTILE, HOLBORN, LONDON, W c. 
4 ennienicieniiicamen and : (atinensisichetashmaiiiacic 
— 


HARVEY & PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


SCHOOL APPARATUS For TECHNICAL INSTRUCTION. 


APPARATUS FOR TEACHING 
THEORETICAL MECHANICS 

















0. COMBINED AMMETER AND ~~ FOR LABORATORY PURPOSES, 
2 105 
= Catalogue of 340 Illustrations by post, | 6d. 
ution. —— 
PERKEN, SON, AND RAYMENT, MANUFACTURERS. — 
on WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 
, works FF all 
omic | **f OPTIMUS” i, ie a7 
<a PHOTOGRAPHIC | | 
e John OUTFITS. ee 
ronomy 


“ OPTIMUS” a seasait 
b Wide Angle, Lo us, Rack Ua . e ou 
a bas AGAZINE HAND CAMERA. sine Optimus” Rapid Rectlinear Lens; Instantaneous Shutter, Tripod, 


Pictures 4} in. by 3} in. and best Waterproof Case. 
tries Twelve Dr ry Plates. No Dark Slides. Plates changed by turning For Plates 4} by 3} ... = a _ se Po i. £10 
a button. For Plates 64 by 43... —.. £12 
Fitted with Rapid Euryscope ... w= 210/- For Plates 84 by 6 £15 


ES| PERKEN, SON, & RAYMENT, aura we. LONDON. 
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MESSRS, MACMILLAN & CO.’S NEW BOOKS. 


NEW BOOK BY MISS MARIANNE NORTH. 
SOME FURTHER RECOLLECTIONS OF A HAPPY LIFE. By Marianne 


NORTH. Edited by her sister, Mrs. J. A. SymMoNDs. Crown 8vo, 8s. 6d. net. 

ATHEN4UM :—* The joyousness, the gaiety, the drollery, too, of the book are contagious. In wit and liveliness it cer- 
tainly surpasses the first series of recollections. A more charming volume of travel it would be impossible to name.” 

GLOPE,.—*‘ People do not travel now as they travelled then ; and the present narrative has, consequently, a piquancy which 
does not attach to accounts of Continental travel in these easy and luxurious days.” 

MANCHESTER GUARDIAN.—“‘ Every one who has read the ‘ Recollections of a Happy Life’ will be grateful to Mrs, 
Symonds for publishing more of Miss North’s journals. . . . Over all she throws her pleasant kindness, a playfulness which is very 
attractive, a continual flow of sympathy for man and beast. . . . She must have been a charming companion. There is to the end 
a gracious light-heartedness about her, more marked in these earlier travels.” 

SCOTSAIAN.—** These pages are just as charming, just as terse and unaffected, just as full of fine taste, shrewd sense, and 
quiet humour, as the others that already have found a niche in the literature of travel. . . . We have always pleasure in Miss 
North's company ; we have the privilege of candid and familiar converse with a woman of a large and sunny nature and of a 
singularly well-stccked mind.” 





BY THE SAME AUTHOR. 
RECOLLECTIONS OF A HAPPY LIFE. Being the Autobiography of MARIANNE Norma. 
Edited by her sister,{Mrs. J. A. SymMonDs. With Portraits. Two Vols. Second Edition. Extra Crown 8vo. 17s. net, 
ATHENA: UM.—“ There can be little doubt about the reception which the book will meet with; it must at once take its 
place in the first rank among the-records of travellers’ experiences which have contributed a special charm to the literature of 
our times. 
THE ROMANES LECTURE, 1893. 
EVOLUTION AND ETHICS. By the Right Hon. T. H. Huxtrey, LL.D., F.R.S., 
Being the Romanes Lecture delivered in the Sheldonian Theatre at Oxford, May 18, 1893. 8vo, sewed, 2s. net. 
OXFORD MAGAZINE.—“ We can only profess our humble admiration of the masculine vigour alike of Professor HLuxley’s 
thought and of the language in which it is clothed. A more exquisitely-finished academic discourse was never placed before any 
audience in any language. Professor Huxley’s Romanes Lecture deserves to be remembered as one of the most brilliant gems 
in the prose literature of the nineteenth century.” 


NEW BOOK BY RUDYARD KIPLING. 


MANY INVENTIONS. 
By RUDYARD KIPLING. Crown 8vo, 6s. 

PALL MALL GAZETTE,—“ The completest book that Mr. Kipling has yet given us in workmanship, the weightiest and 
most humane in breadth of view . . . it can only be regarded as a fresh landmark in the progression of his genius.” 

NATIONAL OBSERVER.—* The book is one for all Mr. Kipling’s admirers to rejoice in—some for this and some for that 
and not a few for well-nigh everything it contains.” 

SATURDAY REV/IE W.—* The stories are full of life, vigour, and directness. They hold the attention, and dwell in the 
memory. There is an immense deal of humour, any quantity of good sense and discernment.” 

OBSERVER.—* Not one can fail to notice the rapid growth of Mr. Kipling’s work in strength and confidence. He is now 
in that serene region where he is independent of critics ; the public will read and enjov his works whether the critics like it or not.” 

GLASGOIl HERALD.—* This volume is a real addition to the mngiisi literature of the epocn which no one will fail to 
read, and the brilliancy of the uneven contents of which reflects unceasing honour upon a name which is now distinguished all the 
world over.” 


NEW NOVEL BY MR. MARION CRAWFORD. 


PIETRO GHisLeEerRi. 


By F. MARION CRAWFORD. 3 vols. Crown 8vo, 315. 6d. 
BY THE SAME AUTHOR. 
Crown 8vo, 3s. 6d. each. 


MR. ISAACS: A Tale of Modern | MARZIO'S CRUCIFIX. SANT’ ILARIO. 

India. Portrait of Author. A TALE OF A LONELY PARISH. A CIGARETTE MAKER'S RO- 
DR. CLAUDIUS: A TRUE STORY. PAUL PATOFF. MANCE, 
A ROMAN SINGER. WITH THE IMMORTALS. KHALED: A TALE OF ARABIA. 
ZOROASTER. GREIFENSTEIN. THE THREE FATES. 


WILLIAM GEORGE WARD AND THE CATHOLIC REVIVAL. By 
WILFRID WARD. 8vo, 14s. 
A Sequel to Mr. WILFRID Warp's book, ‘* IW. G. Ward and the Oxford Movement,” published two or three years since. 
7/MES.—‘‘ Mr. Wilfrid Ward’s book is as rich as its predecessor in pointed anecdote and mots. The biographer is to be 
congratulated upon the conclusion of a work at once so informing in topics of theological and philosophical controversy, and so 
copiously illustrative of the life and character of his remarkable parent.” 

SPECTATOX.— A most amusing as well as an extremely able and interesting book. It is at least as lively, and at least 
as interesting as the volume on Mr. Ward and the Oxford Movement, and to English readers it is certainly the newer, if not the 
more attractive of the two. It has probably cost the author even greater labour, and the fruit of that labour is shown in one of 
the most effective pieces of pictorial biography and of exposition of a great movement which it has ever fallen to the present 
writer’s lot to read.” 

STANDARKD,—* Mr. Wilfrid Ward has done his work admirably, and brought out with unusual clearness the salient points 
of a character and career that had much to fascinate.” 

NATIONAL OBSERVER.—“ To all who take any interest in the histary of religions thoveht during the last fifty years 
these pages afford most valuable material for reflection. . . . Tue various stages of protracted controversies are here brought 
into true perspective, and are so carefully and intelligently reviewea as to suppiy the greatest aid towards grasping the whole 
intellectual situation.” 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


A SUPPLEMENT TO MR. GALTON’S BOOK ON “FINGER PRINTS.” 
THE DECIPHERMENT OF BLURRED FINGER PRINTS. By Francis 


GALTON, F.R.S. 8vo, 2s. 6d. net. A Supplementary Chapter to Mr. Galton’s ‘‘ Finger Prints.” 


BY THE SAME AUTHOR. 


FINGER PRINTS. By Francis Gatton, F.R.S. With numerous Illustrations. 8vo, 6s. net. 
TIMES.—** The whole subject is handled with that rare patience and thoroughness in investigation, and that keen but 
cautious acumen in interpretation, which are characteristic of all Mr. Galton’s work.” 
BOOKMAN.—* An ingenious and very remarkable book. The results of recent investigations are noted and discussed, 
and the most careful directions are given to those who wish to pursue the research.” 


SECOND EDITION REVISED. 
LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, D.Sce., 


F.R.S., Professor of Biology in the University of Otago, Duaedin, New Zealand. With eighty-eight Illustrations. Second 
Edition, revised, crown 8vo, 10s. 6d. 

THE LANCET.—“TIf this is diligently studied the students carry away with them not only a good general knowledge of 
Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 
what has been patiently and closely examined.’ r 

NA?URE.—“ An extremely well-written, well-considered, and original class-book.” 

THE ATHENA! UM.—“ An original and instructive little text-book . . . accurate and well written . . . The author has 
shown that it is perfectly possible to illustrate the chief generalisations of biology by the simplest organisms.” 

THE SPECTATOR.—* A well-written and certainly instructive text-book. . . . The book is well illustrated, and plenty 
of practical advice is given.” 





NEW BOOK BY MR. WYNTER BLYTH. 


LECTURES ON SANITARY LAW. By A. Wynter Brytn, M.R.CS., 
L.S.A, Fell. Chem. Soc., Fell. Inst. Chem, Barrister-at-Law, Medical Officer of Health and Public Analyst for 
St. Marylebone, &c. 8vo, 8s. 6d. net. 
TIMES.—*‘ A lucid and capable exposition of a great and growing subject.” 
SCOTS UAN.—* Likely to be of the greatest value to the student of Sanitary Science. They are admirably arranged and 
treat of their subject in a clear, concise and business-like fashion.” 
BY THE SAME AUTHOR, 
A MANUAL OF PUBLIC HEALTH.  8vo, 17s. net. 
NEW AND ENLARGED EDITION, 
HYGIENE: Its Principles as applied to Public Health, adapted to the requirements 
of the Elementary and Advanced Stages of the Science and Art Department. By EDWARD F. WILLOUGHBY, M.B. 
New Edition. Crown 8vo. [ln July. 
THE SOIL IN RELATION TO HEALTH. By Henry A. Miers, of the 


Natural History Department of the British Muszum, and RIGER CROSSKEY, D.P.H. Crown 8vo, 35.60 
SECOND AND CHEAPER EDITION. 
A POPULAR TREATISE ON THE WINDS. Comprising the General Motions 


of the Atmosphere, Monsoons, Cyclones, Tornadoes, W aterspouts, Hailstorms, &c., &. By WILLIAM FERREL, M. A., 
Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of Sciences, and of other 
Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ABRIDGED FROM PROFESSOR BALDWIN’S *“*HANDBOOK OF PSYCHOLOGY.’ 


ELEMENTS OF PSYCHOLOGY. By James Mark Batpwin, Professor- Elect in 


Princeton Colleze, Professor in the University of Toronto, Author of ‘* Handbook of Psychology.” Crown 8vo, 75. 6d. 
A NEW PART. 
DICTIONARY OF POLITICAL ECONOMY. Containing articles on the main 


subjects usually dealt with by Economic Writers. Edited by R. H. INGLIS PA LGRAVE, F.R.S. Part V. De Cardenas 
—Drawing. 8vo, 3s. 6a. net. 


SPEAKE R.—“ The book promises to be, in its complete form, a permanent and authoritative addition to the front rank 
works of reference.’ 


SOCIALISM AND THE AMERICAN SPIRIT. By Nicnoras Parne GILmay. 
Crown 8vo, 6s. 6d. 
* "A discussion of the present position and probable future of Socialism and Social Reform in the United States. 
BY THE SAME AUTHOR. 
enor ide SHARING BETWEEN EMPLOYER AND EMPLOYEE. A Study 


in the Evolution of the Wages System. Crown 8vo, 7s. 6¢. 


MACMILLAN AND CO., LONDON. 
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J. & A. CHURCHILL, -PUBLISHERS. 


In Three Vols. Royal 8vo, with numerous adeationn. Vol. I.“Now Ready. Price 28s. ~ 


A TREATISE ON HYGIENE AND PUBLIC HEALTH. 


Edited by THOMAS STEVENSON, M.D., F.R.C.P., 


Lecturer on Chemistry and on Medical Jurisprudence at Guy’s Hospital, Official Analyst to the Home Office ; and 


SHIRLEY F. MURPHY, 


Medical Officer of Health of the County of London, late Lecturer on Public Health at St. Mary’s Hospital. 


HANDBOOK OF HYGIENE AND SANITARY SCIENCE. By G. Witsoy, 
M.D., D.P.H., F.R.S.E. Seventh Edition, greatly Enlarged and for the most part Rewritten. Crown 8vo, 12s. 6d, 


PHYSICAL EDUCATION. By Frep. Treves, Surgeon to the London Hospital. 


Contents.—Exercise, Fatigue, Training, Walking, ee Jumping, Skating, Riding, Swimming, Fencing, Boxing, Boating, 
Cycling, Gymnastics, Games, &c. Royal 8vo. 2s. 


ELEMENTS OF HUMAN PHYSIOLOGY. By E. H. Sraruinc, M.D, Lond., 


Lecturer on Physiology at Guy’s Hospital. With 100 Illustrations. Feap. 8vo. 6s. 6d. 


A GUIDE TO THE SCIENCE OF PHOTO- MICROGRAPHY. By Epwarp 


C. BOUSFIELD, L.R.C.P. Second Edition, with 34 Woodcuts and Glassprint Frontispiece. 8vo. 6s. 











Seventh Edition, in which the first Seven Chapters have been entirely Rewritten, and the Text throughout Reconstructed, 
Enlarged, and Revised, with 1000 Illustrations, 1100 pages, 8vo, Cloth, 26s. ; Half-calf, 30s. 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS. 


Edited by the Rev. W. H. DALLINGER, LL.D., F.R.S. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S. ; with the co-operation of ADAM SEDGWICK, M.A., F.R.S.; 
A. MILNES MARSHALL, M.A., D.Sc., M.D., F.R.S. ; and W. F. R. WELDON, M.A., F.R.S. 
Contents of No. CXXXVITI., with Nine Plates (July), Price tos. :— 

On the Morphology and Physiology of the Brain and Sense Organs of Limulus. By WILLIAM PATTEN, Ph.D., University of 
North Dakota, Grand Forks, U.S.A. 

The Structure of the Pharyngeal Bars of Amphioxus, By W. BLAXLAND BENHAM, D.Sc. Lond., Hon. M.A.Oxon., Aldrichian 
Demonstrator of Comparative Anatomy in the University of Oxford. 

On the Perivisceral Cavity of Ciona. By A. H. L. Newstreap, B.A., late Scholar of Christ’s College, Cambridge. 

The Early Stages in the Development of Distichopora violacea, with a Short Essay on the Fragmentation of the Nucleus. By 
SypDNEY J. Hickson, M.A. Cantab. et Oxon., D.Sc. Lond., University Lecturer on the Morphology of Invertebrates ; Fellow 
of Downing College, Cambridge. 





1300 Royal 8vo pages and 700 Illustrations, many of them in two and three Colours, 40s. 


A TREATISE ON HUMAN ANATOMY. 


EDITED BY HENRY MORRIS, M. A.,; M.B.LOND., F.R. C.S. 


The following well-known Teachers of ieee are the Contributors of the Articles :— 


The Bones __... ve oo aa ... J. Bland Sutton. { The Eye ... ... Marcus Gunn. 
The Articulations - e i . Henry Morris. | The Ear, Nose, and Tongue—The Thorax ... A. Hensman. 
The Muscles ... > a © N. C. Davies- Colley. The Digestive Organs ... . Frederick Treves. 
The Vessels and Ly mphatics W. J. Walsham. The Urinary and Generative Organs .. as Wm. Anderson. 
The Nervous System... “—L St. “John Brooks, M.D. Topographical and Surgical Anatomy... W. H. A. Jacobson. 


* * Nearly all the Illustrations are original, having been drawn expressly for this work by Messrs. BERJEAU, BALCOMB, COLLINGS, 
GRIFFIN, LEWIN, MANNIX, PARKER, Sarr, Tonks, and WESLEY. 





Second English Edition, with 596 Ilustrations, ‘Royal 8vo, 32s. 


WAGNER'S MANUAL OF CHEMICAL TECHNOLOGY. 


Translated and. Edited by WILLIAM CROOKES, F.R.S., Past Pres. C.S., Pres. Inst. E.E., 
From the. Thirteenth Enlarged German Edition as Remodelled by DR. FERDINAND FISCHER. 


Seventh Edition, Revised and greatly Enlarged, Two Vols., Royal Svo, “with 371 Illustrations, 1800 Pages, 42s. 


Cooley’s Cyclopedia of Practical Receipts 


And Collateral Information in the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmacy, 
Hygiene, and Domestic Economy ; 
Designed as a Comprehensive Supplement to the Pharmacopeia, and General Book of Reference for the 
Manufacturer, Tradesman, Amateur, and Heads of Families. 
Edited by W. NORTH, M.A. Camb., F.C.S., assisted by Mr. CHAS. WHITEHEAD, F.Z.S., Mr. A. Wa GERRARD, 
Pharmacist to University College Hospital, Dr. G. MCGOWAN, Messrs. W. K. TOMPKINS, B.Sc., E. P. PERMAN, B.Sc., 
C. F. BAKER, B.Sc., of University College, Mr. J. T. NORMAN, and other Scientific Contributors. 


LONDON: 11, NEW ‘BURLINGTON STREET. 





inted by RrcHarp Cray ann Sons, Limirep, at 7 and 8, net Street Hill, Queen Victoria Street, in the City of London, and Published by 
MAcMILLAN AND Co., at 29 Bedford Street, London, W -» and 112 Fourth Avenue, New York.—Tuurspay, June 29, 1893- 
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- NEWTON'S PATEN! 
Scientist's Biunial Lantern, 
AS MADE FOR 
Cambridge and London University 
Extension Lecturers, &c. 
Highest quality only, £14 14s. 
New Catalogue of Optical Lanterns, 
Projection Apparatus, and Sctentifrc 
and other Slides, Four Stamps. 


NEWTON & CO., 
Opticians to the Queen and 
the Government, 
By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT 
BRITAIN, 


3 FLEET STREET, LONDON. 
































RA& J. BECK, 68, ‘CORNHIL sL, LONDON, E.C. 


BROWNING'S SPECTROSCOPES. 





The Student’s Spectroscope has a prism of extremely dense glass, of very 
superior | workmanship ; the circle is divided, and reads with a vernier to 
single minutes; the slit is furnished with a reflecting prism, by’ means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D line in the Solar Spectrum. or the yellow Sodium 
lines distinctly. With aslight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
liquids. The Student's Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
lllustrated Catalogue of Spectroscopes, post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.c. 


STANDARD METEOROLOGICAL INSTRUMENTS 


of 





NECRETTI 5 ZAMBRA 





Gilt Lettered, price 5s. 6d. 


Reference, and Illustrated by 
Twelve Hundred Engvavings, 


Catalogue of Mathematical, Philosophical, Op- 

tical, and Standard Meteorological gy terrae 

containing numerous Comparative Tables 
Royal 8vo, Cloth, 


Now ready, Negretti & Zambra's Eucyclopadic 





NEGRETTI & ZAMBRA, 
Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 

HOLBORN VIADUCT, 

45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 








CITY AND GUILDS OF LONDON 
INSTITUTE. 


Prestpent :—H.R.H. the PRINCE OF WALES, K.G. 
CHAIRMAN oF CounctL :—The Right Hon. the EARL OF SELBORNE, 
F.R.S. 


SESSION 1893-94. 


The Matriculation Examination of the City and Guilds Central Institu- 
tion will be held on September 19-22, and the Entrance Examination of the 
Day Department of the City and Guilds Pechnical College, Finsbury, on 
September 26. 


CITY AND GUILDS CENTRAL INSTITUTION, . 


A College for higher technical instruction, adapted to the requirements o” 
persons who are preparing to become Civil, Mechanical, or Electrical Engi 
neers, Chemical and other Manufacturers, and Teachers. 

MATHEMA(‘ICAL DEPARTMENT under the direction of Prof. 
Henrici, F.R.S.; ENGINEERING DEPARTMENT under Prof. 
Unwin, F.R.S., M.1.C.E. (Dean); PHYSICAL and ELECTRICAL 
DEPARTMENT under Prof. Ayrton, F.R.S.; CHEMICAL DEPART- 
MENT under Prof. Armstrong, Ph.D., F.R.S. 

The MATRICULATION EXAMINATION will be held on September 
19-22, and the NEW SESSION will commence on October 4. 

Programme and full particulars of Courses of Instruc:ion and of the 
Entrance Scholarships on application at the City and Guilds Central Insti- 
tution, Exhibition Road, S.W., or at the Head Office of the City and 
Guilds of London Institute. 


CITY AND GUILDS TECHNICAL COLLEGE. 
FINSBURY. 

The DAY DEPARTMENT, for Students not under 14 years of age, 
embraces C urses of Instruction in Mechanical and Electrical Engineering, 
and Industrial and Technical Chemistry, under the direction of Prof. S. P. 
Thompson, D.Sc., F.R.S. (Principal), Prof. John Perry, F.R.S , and Prof. 
R. Meldola, F.R S. 

The Entrance Examination will be held on September 26, and the New 
Sessi: n will commence on October 3. 

For further particulars of the Day Classes, Scholarships, &c., also of the 
Evening Classes, apply at the College. Leonard Street, City Road, E.C., 
or at the Head Office of the City and Guilds of London Institute. 

JOHN WATNEY, Hon. Secretary. 

City and Guilds of London Institute, 

Gresham College, Basinghall Street, E.C. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


SESSION 1893-94 will open on TUESDAY, OCTOBER 3. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
{ Professor, A. Gray, M.A. 
Assistant Lecturer and Demonstrator, R. W. 
ae Stewart, B.Sc. 
Professor, J. J. Donpre, M.A., D.Sc. 





PHYSICS ... 


CHEMISTRY ...... Assistant Lecturer and Demonstrator, F. Mars- 
DEN, B.Sc., Ph.D. (Heidelberg) 
{ Botany—Professor, R. W. Puixutrs, M.A., B.Sc. 
BIOLOGY Zoology and Physiology—Lecturer, Puiu 5. 


com Wuire, M.B. 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students pre- 
aring for University and other Examinations. Two Years of the Three 
Tent Course required for Graduation in Science at the University of Edin- 
hurgh may be taken at this College, and the Lectures in Chemistry, Physics. 
Botany, and Zoology, are recognized by the Universities of Edinburgh and 
Glasgow as qualifying for the Medical Degrees of those Universities. One 
Annus Medicus may be taken at this College. 
The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical re. special 
rovision has been made for the Teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 
Inclusive Tuition Fee, £10; Regigtration Fee, £1 15. 


Laboratory Fees (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for 
‘Competition at the beginning of each Session, and several are awarded at 
the close of each Session on the result of the Year's work. 

For full information as to Science and Arts Courses, apply for ‘ere 
to the Secretary and Registrar. J. E. LLOYD, 


BALLIOL COLLEGE, CHRISTCHURCH, 


AND 
TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A combined Examination for Natural Science Scholarships and Exhib- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 21. 1893. 

Three Scholarships and Three Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The subjects for examination will be Physics, Chemistry, and Biology, but 
Candidates will not be expected to offer themselves in more than two of 
‘these. 

Particulars may be obtained by application to A. Vernon Harcourt, 
‘Christ Church, Oxford. 





NA ‘TURE 
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THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 


PrincipaL—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—‘* Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electrical or other 

Engineering Works. 

he First Year’s Course is arranged to qualify Students fer entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dynamo- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities. whose Names are given in the Prospectus. 





ST. BARTHOLOMEW’ Ss HOSPITAL 


AND COLLEGE. 


Applications . invited for the Office of DEMONSTRATOR of 
PHYsIOLOG 
Full ane of the Duties and Emoluments of this Office can 
be obtained from the undersigned, to whom all Applications (which may be 
accompanied by testimonials) should be sent on or before JULY 10, 1893. 
THOMAS W. SHORE, M.D., Warden. 


MICHIGAN, HOUGHTON. 


MICHIGAN MINING SCHOOL. 


A State School of Mining Engineering and Allied Subjects. Has Summer 
Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 
Geology. Laboratories, Shops and Stamp Mill well equipped. , Tuition 


free. For Catalogue, write the DirEcTor. 





DEWSBURY AND DISTRICT 
TECHNICAL SCHOOL. 


ASSISTANT SCIENCE MASTER. 


The Gvernors of this School are prepared to receive Applications for the 
above Office. Salary, £60. 

Candidates must be qualified to teach Chemistry and Physics. 

Applications must be forwarded to the undersigned on or before July 12. 


P. F. LEE, Secretary. 


FOR SALE. 


A Gentleman wishes to dispose of a fine Mirror Galvanometer, in case, 
with Lamp, Scale, Movable Slide, &c., complete. Also a Wheatstone 
Bridge of newest Construction and Box of Resistance Coils, all in perfect 
order. Also a Voltmeter, graduated from 1 to roo. Apply ‘‘Q.,”’ Office 
of this dis Paper. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH) 


NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


BEST  DRAPER’S INK (DICHROIC) 

BLACK 
INK 

KNOWN iin Jars, 84., 1s., & 2s. each. 


Can — _ in London, through Messrs. Barctay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 








When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 
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Sales bp Auction. 


TUESDAY NEX' 
VALUABLE NATURAL 


» JULY 11. 
HISTORY SPECIMENS, 


| 


MR. J. C. STEVENS will Sell by Auction, at | 


his Great Rooms, 38 King Street, Covent Garden, on TUESDAY Next, 








JULY it. at hali- past 12 precisely, a very fine Colleci ion of Mammal 
and Bird Skins from New Guinea ; a most perfe ct specimen Egg of the 
LE py) mn , from Madagascar; Australian Echidnz in spirit ; 


Mainmal Skins from Madagascar, West Africa, Cape, Australia, India, 
Mexico, pod . 4 ry Collection of Humming Birds; also, a very fine 
mout nted gr Polar Bear and Seal; Skin of Royal Tiger, Birds’ 
-, &e 





On view the Day prior, 10 till 4, and Morning of Sale, and Catalogues had. 
WEDNESDAY NEXT, JULY 22. 
VALUABLE COLLECTION OF MINFRALS AND OTHER 
NATURAL HISTORY SPECIMENS, LIBRARY OF BOOKS, & 


MR. J. C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden. on WEDNES- 





DAY Next, JULY 1a, at half p =~" ~ ape a ( ‘ollectio mn of Choice 
Minerals formed by the late Mr. ULAND, including many rarities ; 
several good Mahogany Cabinets. aa a beau iful Collection: fP li i 
Stones, Shel's, Heads and Horns of Animals, Skins, Birds’ . 
British Lepidoptera, and other Natural History Specimens, and a 


small Library of Books, including some good works, &c. 


On view the day prior, 2 till 5, and Morning of Sale, and Catalogues had. 


TUESDAY, JULY 18. 
VALUABLE C»LLECTION OF EXOTIC LEPIDOPTERA. 
MR J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 » King Street, C vent Garden, on TUESDAY, 
v 











JULY 138, at half-p ast 12 precisely, a Valuable Collection of Exotic 
epi very fine cond nm, containing the new O hopter 
onsis, Pr » antimachus (very scarce), Papiline s 
nea. Also, beaut iful_ varieties of Br itish Species from a 
ve ery Gne < lection, 40-Drawer Cabinet, Bo ‘ks, &c., &c 


On view the Day prior, to till 4, and Morning 


of Sele , and Catalogues had. 

















MACHINES. 


With Glass Plates, allsizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Jatteries, galvanic and medical, 
Telephones, Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
Larce CaTaLocueE, Fifth Edition, Royal 8ve, 
144 pp. 700 Illustrations, Post free, 7d. 





Western Electrical Works, Bristol. 
siden Address: 12 FENCHURCH STREET, E.C, 
(W. B. ALLISON, Acent.) EsTABLISHED 1876. 








ot 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
ndia, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instraments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


Ww. FP. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1836. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


AN 
INFALLIBLE 
REMEDY 
Yor BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 











WIMSHURST. 


KING, MENDHAM & Co., 


SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 


GOUT, RHEUMATISM, and all Skin Diseases itis unequalled. | OFFICE: 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


Forthe Use of Scadents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays 
§O Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Sertes 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CaTaLoGues GRATIS. 
| CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL 


_78 NEW NEWGATE STREET, LONDON, EC. 


F. H. BU BUTLER, M.A. Oxon., Assoc.R. s. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. ScHoot Corrections of Sedi- 
mentary and Igneous Rocks, 35 specimens of fair size in case with divisions, 
tes. Rabbits and other objects for Biological Study supplied. Card Trays 
and Glass-topped Boxes of any required dimensions made promptly to order. 
Sections of Shells and general Lapidary’s Work executed. Micro. Rock- 
Slides new to stock :—Schistose Elzolite-Syenite, Norway; Dolerite, 
Rowley ; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte, 
Gleichenberg. 





Just Published, Demy 8vo, pp. 204. Price 6s. 6d. net. 


A BIOGRAPHICAL INDEX of BRITISH 
and IRISH BOTANISTS. By JAMES BRITTEN, F.L.S., 
and G. 8. BOULGER, F. L.~. R. 1e Work inc ludes all v h yn- 
trinuted to the Literature of Botany, mad 
Plants, or ‘otherwise assisted in the Prog 
Pure Horticulture. The rame is followed by tl 
Death. Then follows the p'ace and day of birth an 
burial, chief titles, dates of election to the Linnean and Royal Societies, 
or Chief University Degrees. In conclusion, reference is made to the 













chief sources of further inform ation, in w ulteney, Rees, Pritzel, 
Jackson, and the Royal S ciety "s C tal ogue are first quoted, and then 
the fullest known record, n of = portrait and of genera 
dedicated to the various persons u in the absence of genera, 
of species. —The Book comprises about 200¢ > N ames 

Loxpon: WEST, NEWMAN & CO., S4 Hatton Gari 





LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor coeruleus, Spongilla fluviatilis, Flosculari 
cornuta, Melicerta ringens, Notops brachionus, Piumatella repens, and othe? 


beautiful objects, of Pond Life; also Ameeba, Hydra, Spirogyra, and 
other types for Students. Specimen Tube, with Drawing and 
Description, One Shilling, Post Free. 
T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK 





NOTICE. —Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS, 
LONDON.” 


SUBSCRIPTIONS TO “NATURE.” 


4s. 4. 
. ee ree ee ee ee 
Haligeatly. «2 se ccrecvces Of S 
Quarterly .. én o 7 G 

To ALL PLACES ABROAD :— 
NG ee an ie ose: ar ae oe, 
__.... eee eereres . s 6 
Quarterly .. o 
CHARGES FOR “ADVE RTISEMENTS. 

Three Linesin Column ... o 2 6 
Per Lineafter . . » 25.9 
One Eighth Page, or ‘Quarter Column . O18 6 
Quarter Page, or Half a Column 115 0 
Halfa Page,oraColumn ...... 3 5 ® 
Whole Page .... o* 6 60 


Money Oraers satelite to MACMILLAN & Co. 
29 BEDFORD STREET, STRAND, W.C. 
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Just Ready. Pp. 148. 4301 Titles. Free on Application. 





NA fORE 


(No. 245.) A Catalogue of Books on | 


the Mathematics, pure and applied, conta‘ning many works 
of the old Mathematicians ;. Mathematical and Astronomical 
Journals, Observations, &c. ; 
of Learned Societies ; 
&c., including many from the library of the late John 
Couch Adams, F.R.S., Lowndean Professor of Astronomy 
in the University of Cambridge ; and from other Sources. 


Works on Engineering, Assurance, 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


H. CARPENTER, B.Sc., and R. 
PRAEGER, B.A. 
Vol. 1 (1892), Price 3s. 6¢. Vol. 2 (1893) will be sent in Monthly Parts to 
any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, 


Edited by GEO. LLOYD 


& CO. 


Just Published, 8vo, Cloth, 2s. net. 
GEOLOGICAL ANDSOLAR CLIMATES, 
THEIR CAUSES AND VARIATIONS. 


BY 


MARSDEN MANSON, C.E. 


DULAU & CO., Soho sone Ww. 


THE CRY OF THE CHILDREN. —An 


essay on Education by A Free Lance, Author of ‘On the Organisation 
of Science’ ‘‘ Smartly, almost cynically, written. Alleducationalists 
to say nothing of parents) ought to read it”’ (Science Gossif). Paper 
WILLIAMS & NORGATE London. 


London: 37 


Covers, 2s. 6d. net sethantes 

















Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.’’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 
St. Tibd’s Row, » Cambridge. 


SCIENCE INSTRUMENTS. 


SOSSSSSSSOOOOS 
An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREF. 


PSSSSSSOSCSOSOOSOE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET. 
Newcastle-on-Tyne. 


PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1 C. 


Transactions and Proceedings | 
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THE GEOGRAPHICAL JOURNAL. 


Contents—JULY. 
The Annual Address on the Progress of Geography, 1892-93. By the 
Right Hon. Sir Mountstuart E. Gravr Durr, G.C.S.1.. F.LR.S., 
President. 


Reports on Geography at the Universities. 
South-West Africa, English and German. 
Historical Evidence as to the Zimbabwe Ruins. 
The Plateau of Lorraine. 


The Pevtsof Expedition and M. Bogdanovitch’s Surveys. 
MorGan. 


The Monthly Record. 


Correspondence—The Orthography of Geographical Names. 
KOpPEN. 


Meetings of the Royal Geographical Society, Session 1292-93. 
Literature and Maps of the Month. 
Maps and Illustrations. 

London: EDWARD STANFORD, Charing Cross, S.W. 


KNOWLEDGE: 


MAGAZINE OF SCIENCE, SIMPLY WORDED, 
EXACTLY DESCRIBED. 


Edited by A. COWPER RANYARD. 
The JULY NUMBER contains :— 
TUSKS AND THEIR USES. By R. LypeKker. 
THE STORY OF O. ERIDANI. By Dr. AnpErson. 
GALLS AND THEIR OCCUPANTS. By E. A. Butter. 
THE GREAT PLAINS ON THE MOON. By A. C. Ranyarp. 
THE GOVERNMENI INQUIRY AND FIELD-VOLES. By W. F 
IRBY. 
CHEMISTRY AND CUISINE. 
GEOLOGY OF THE PUNJAB SALT RANGE. 
SIXPENCE MONTHLY. 
KNOWLE DGE OFFICE, 326 HIGH HOLBORN. 


 * NOW READY. 


A PHOTOGRAPHIC ATLAS OF THE 
NORMAL SPECTRUM. By GEORGE HIGGS, F.R.A.S. Cor 
taining upwards of One Hundred Maps, and embracing the whole of the 
Spectrum from A 2990 in ultra violet to A 8345 in the invisible red end. 

One half of the work represents the atmospheric regions under all possible 
conditions of solar altitude, temperature, and humidity. 
In 44 Parts, 4 Diameters, £8 8s. Single Parts, 4s. 
In 45 Parts, 2 Diameters, £3 3s. Single Parts, rs. 6d. 
In 15 Parts, Original Size, £1. Single Parts, 1s. 6d. 


By Joacuim Count Preit. 
By Dr. H. ScHticurer. 


By E. Detmar 


Dr. W. 


Price 2s. 


A 


By VauGHAN CornIsuH. 
By G. W. Bucmay, 





467 West Derby ; Roan, LIVERPOOL. 


Just Published, , Price 38. 6d. 1 net, 
JOURNAL OF THE MARINE 
BIOLOGICAL ASSOCIATION. 


Vol. iii, No. 1. 

Contents :—Director’s Report—Nemertines of Plymouth Sound, by 
Riches—Turbellaria of Plymouth Sound, by F. W. Gamble—Post- Larval 
Stage of Arenicola marina (Plate), by W. Benham—Immature Fish Ques- 
tion, by J. T. Cunningham—Plymouth Mo nthly Fishing Reports, by W. L. 
Calderwood {4 charts), &c., &c. 

DULAU & CO., 37 Soho Square, L ondon, w. 








Now Ready, Cloth, 8vo, Price 12s. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE A. 
By F. W. MILLS, F.R.M.LS., with a 
BIBLIOGRAPHY 


By JULIEN DEHY, F.R.M.S. 





London: ILIFFE & SON, 3 St. Bride Street, E.C. 





Now Ready, Profusely Illustrated, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailliére, Tindall, & Cox, King William{Street, Strand. 
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REYNOLDS AND BRANSON'S +CONCHOLOGY. 
NEW CATALOGUE | 


Chemical and Physical Apparatus, 











Opisthostoma 


t é Opisthostoma 
Pure Chemicals and Reagents, | ee. Smith ene 





HELIX FULTONI. 
COLLECTIONS AND SPECIMENS BOUGHT. 


NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS. 
Contains Prof. SMITHELLS’ Fiame Cone Separator, as exhibited 
at the Soirée of the Royal Society; Lecture Apparatus as 
described in ‘*‘ Newth’s Chemical Lecture Experiments” ; and 
many other new Instruments used in Research, or for 
technical and teaching purposes. 
Post Free to Customers, and Professors of 
Science, de. 


14 COMMERCIAL ST., LEEDS. MINERALOGY. 
PRECIOUS STONES AND GEMS, SAMUEL HENSON, 


NOVELTIES IN CUT STONES FOR | 97 REGENT STREET, LONDON, wW. 
JEWELLERY AND ORNAMENT. ESTABLISHED 1840. Late 277 STRAND. 


Several New and Interesting Species having extraordinary . j diate teitiiein a 
Lustre and Colour, also strange and unusual Colours in other | , Ch2ice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 


| Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
Stones, may be selected by Collectors and others at moderate 7 ‘ 

prices, on application to LATEST ARRIVALS. 
Mr. HENSON has just received some good Groups of Japanese Stibnite, 
JAM ES =e G A EG O RY, interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Ball, 44 inches diameter, Lacy ned free from —_ 

Vi small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c 

INERALOGIST AND LaPIDARY, Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 


88 CHARLOTTE St., FITZROY SQUARE, LON DON, Ww. | Diatomaceous Earth from Hakodati. Japan. 


WIMSHURST INFLUENCE MACHINES. 


COLLECTIONS FOR MUSEUMS FROM £5 YO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 




















School Form with 33 in, Plates ie £1150 
in. 2100 
Harvey and Peak's one, best ‘make, 15 in. Plates 4100 
9 o- 99 i7in. » - F109 
20in. , .. 6100 
Ditto, strongly built for Laboratory paspenes 
h 24 in. Plates ose .- 8100 


SPECIALLY RECOMME Ni] DED. 


COMBINED AMMETER AND VOLTMETER. 
Reading to 10 Amps. and 10 Volts., £2 10 O. 


Catalogue of 340 Illustrations by post, 6d. 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


~PERKEN, SON, ‘AND © -RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


** OPTIMUS” 
PHOTOGRAPHIC 
OUTFITS. 














Ti 
OP US” sis 
R. s Wid gle, Lx k > 
MAGAZINE AAS CAMERA. _ siicl” “Optimus” Rapid Recilinear Lene: Tastamtangcus Shure. trgas 


Pictures 4} in. by 3} in and best Waterprcof Case. 
Carries Twelve Dry Plates. No — Slides Plates changed by turning For Plates 4} by 3 £10 
a button. For Plates 64 by $ £12 
Fitted with Rapid Euryscope . «- 210/- For Plates 84 by 6 £15 


PERKEN, SON, & RAYMENT, sae LONDO 
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MESSRS. MAGMILLAN & G0.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


TEXT-BOOK OF GEOLOGY. By Sir Arcutpatp Gerkir, LL.D., F.R.S., 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geckees, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director’ of the 
Geological Survey of Scotland. With Illustrations. Third Edition. Thoroughly Revised. Medium 8vo. [/mmediate/y. 


A TREATISE ON COMPARATIVE EMBRYOLOGY, By F. M. Batrour, 
M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo. Vol. I., 18s. Vol. II., 21s. 

PHYSICS: ADVANCED COURSE. By Geo. F. Barker, Professor of Physics 
in the University of Pennsylvania. .8vo, 215. 

APPLIED MECHANICS. By James H. Correritt, F.R.S., Professor of Applied 
Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 

HAND-BOOK OF FIELD AND GENERAL ORNITHOLOGY. By Prof. 
ELLIOTT COUES, M.A. Illustrated. 8vo. ros. net. 

A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Atrrep Dante t, 
M.A. Second Edition. Medium 8vo, 21s. 

ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Prof. G. H. 
EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 

A POPULAR TREATISE ON THE WINDS. By Wituram Ferret, M.A., 
Ph.D. 8vo, 17s. ne 

A TEXT- BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., F.RS., 
Professor of trae < Cambridge. Illustrated. Fifth Edition, largely Revised, Svo. Parts I., IL., IV., tos. 6:7. 
eath. Part III., 6¢. Appendix by Dr. SHERIDAN LEA, 7s. 6d 

A TEXT- BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE 
ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [Vol. L7. shortly. 

A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. By D. J. Hamir- 


TON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously Illustrated. Vol. I. 
Med. 8vo, 25s. (Vol. LL. shortly. 


THE ELEMENTS OF THERMAL CHEMISTRY By M. M. Parrtison 
MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6d. 

MULLER’S FERTILISATION OF FLOWERS. Translated by D’Arcy W. 
THOMPSON, B.A. With a Preface by CHARLES DARWIN. With Illustrations. Medium 8vo, 21s. 

POPULAR ASTRONOMY. By Simon Newcoms, LL.D., Professor U.S. Naval 
Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo. 18s. 

OUTLINES OF GENERAL CHEMISTRY. By Prof. Wituetm Ostwatp, 
Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 

THERMODYNAMICS OF THE STEAM ENGINE AND OTHER HEAT 
ENGINES. By CECIL H. PEABODY, Massachusetts Institute of Technology. 8vo, 215. 

THE THEORY OF LIGHT. By Tuomas Preston, M.A. With Illustrations. 
8vo, 15s. met. 

A TREATISE ON ORE DEPOSITS. By J. A. Puixuirs, F.R.S. With numerous 
Illustrations. Medium 8vo, 25s. 

INORGANIC CHEMISTRY. By Ira Remsen, Professor of Chemistry in the 
Johns Hopkins University. Medium 8vo, 16s. 

A TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. By Sir 


HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 1s, 


Vol. Il. Two Parts. 18s. each. 
Vol. Ill. rie x ANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, 


Parts , 1V., and VI., 21s. each. Parts III. and V., 18s. each. 

MICROSCOP ICAL PHYSIOGRAPHY OF THE ROCK-MAKING MINE- 
RALS. By H. ROSENBUSCH. Translated by J. P. Ippincs. 8vo. Illustrated. 24s. 

THE MYOL OGY OF THE RAVEN (Corvus corax stnuatus). A Guide to the 
Study of the Muscular System in Birds. By R. W. SHUFELDT. Illustrated. 8vo, 135. net. 

A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. Arwnotp Lane. 
With Preface by Prof. Dr. Ernst HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., and M. BERNARD. 
Part I. 8vo, 175. net. 

ELEMEN%73S OF THE COMPARATIVE ANATOMY OF VERTEBRATES 
By Prof. R, WILEDERSHEIM. Adapted by W. Newron PARKER. 8vo, 125. 6d. 


TE“ T-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENES 


By Prof. E. ZIEGLER. Translated by ere? MacaAr ISTEP, M. A., M.D. Illustrated. 8vo. 
roe é 


Part I—-GENERAL PATHOLOGICAL ANATOMY, econd Lcition, 
Part IIL.—SPECIAL PATHOLOGICAL AN ATOMY. Sections I.— III. Second Edition, 12s. 


XII. 12s. 6d. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


A SUPPLEMENT TO MR. GALTON’S BOOK ON “FINGER PRINTS.” 
THE DECIPHERMENT OF BLURRED FINGER PRINTS. By Francis 


GALTON, F.R.S. 8vo, 2s. 6d. net. A Supplementary Chapter to Mr. Galton’s ‘‘ Finger Prints.” 


BY THE SAME AUTHOR. 


FINGER PRINTS. By Francis Gatton, F.R.S. With numerous Illustrations. 8vo, 6s. net. 

TIMES.—‘* The whole subject is handled with that rare patience and thoroughness in investigation, and that keen but 
cautious acumen in interpretation, which are characteristic of all Mr. Galton’s work.” 

BOOKMAN.—“‘ An ingenious and very remarkable book. . . . The results of recent investigations are noted and discussed, 
and the most careful directions are given to those who wish to pursue the research.” 

SECOND EDITION REVISED. 

LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, D.Sc., 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. With eighty-eight Illustrations. Second 
Edition, revised, crown 8vo, 10s. 6d. 

THE LANCET,.—“‘If this is diligently studied the students carry away with them not only a good general knowledge of 
Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 
what has been patiently and closely examined.” 

NATURE.—“ An extremely well-written, well-considered, and original class-book.” 

THE ATHENA UM.—“ An original and instructive litule text-book . . . accurate and well written . . . The author has 
shown that it is perfectly possible to illustrate the chief generalisations of biology by the simplest organisms.” 

THE SPECTATOR.—“ A well-written and certainly instructive text-book. . . . The book is well illustrated, and plenty 
of practical advice is given.” 

NEW BOOK BY MR. WYNTER BLYTH. 


LECTURES ON SANITARY LAW. By A. Wynter Btiytn, M.R.CS., 


L.S.A, Fell. Chem. Soc., Fell. Inst. Chem, Barrister-at-Law, Medical Officer of Health and Public Analyst for 
St. Marylebone, &c. 8vo, 8s. 6d. net. 
TIMES.—*‘ A lucid and capable exposition of a great and growing subject.” 
SCOTSMAN.—“ Likely to be of the greatest value to the student of Sanitary Science. They are admirably arranged and 
treat of their subject in a clear, concise and business-like fashion.” 
BY THE SAME AUTHOR. 


A MANUAL OF PUBLIC HEALTH. 8vo, 17s. net. 
NEW AND ENLARGED EDITION. 


HYGIENE: Its Principles as applied to Public Health, adapted to the requirements 


of the Elementary and Advanced Stages of the Science and Art Department. By EDWARD F. WILLOUGHBY, M.B. 
New Edition. Crown 8vo. [/n July. 


THE SOIL IN RELATION TO HEALTH. By Henry A. Miers, of the 
Natural History Department of the British Museum, and ROGER CROSSKEY, D_P.H. Crown 8vo, 35.6. 


SECOND AND CHEAPER EDITION. 
A POPULAR TREATISE ON THE WINDS. Comprising the General Motions 


of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM FERREL, M.A., 
Pb.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of Sciences, and of other 
Home and Foreign Scientific Societies. Second Edition. $vo, r7s. net. 


ABRIDGED FROM PROFESSOR BALDWIN’S “HANDBOOK OF PSYCHOLOGY.” 
ELEMENTS OF PSYCHOLOGY. By James Marx Batpwrny, Professor-Elect in 


Princeton College, Professor in the University of Toronto, Author of ‘‘ Handbook of Psychology.” Crown 8vo, 75. 6d. 
A NEW PART. 


DICTIONARY OF POLITICAL ECONOMY. Containing articles on the main 


subjects usually dealt with by Economic Writers. Edited by R. H. INGLIS PALGRAVE, F.R.S. Part V. De Cardenas 
—Drawing. 8vo, 3s. 6d. net. 
SPEAKER.—‘ The book promises to be, in its complete form, a permanent and authoritative addition to the fropt rank of 
works of reference.” 


SOCIALISM AND THE AMERICAN SPIRIT. By Nicnotas Paine Giimay. 
Crown 8vo, 6s. 6d. 
*,” A discussion of the present position and probable future of Socialism and Social Reform in the United States. 
BY THE SAME AUTHOR. 
PROFIT-SHARING BETWEEN EMPLOYER AND EMPLOYEE. A Study 


in the Evolution of the Wages System. Crown 8vo, 7s. 6d. 
MACMILLAN AND CO.,, LONDON. 
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‘soysoqousyy ‘meysuedg | NEW AND INTERESTING 





MICROSCOPIC OBJECTS. 











a & 
Filaria Sa is, new and rare . 30 
Anchilos .a very rare entozoon... Oo I 9 
Toe of and very effective fr Polari 
scope . eee oe eve wo O,2 6 
| Claw of Fowl, new and very effective for Polari- 
scope a eee oes ove eee ao @°s 6 
P'ant bug, Tingis, opaque... ete on ow @£,8--s 
Red Tree Ant from Sierra Leone ... oe oe O-3 6 
Set of 12 Typical Zoology Slides in Case oo 2°00 
P. ates and Anchors from 
eee os mn & & 6 
Ar - & & © 
Se f Kitten, showing Develop- 
oth displacing Temporary 





| CLassiriep List, representing a Stock of 40,000 First- 


| FulllllustratedCatalogue of Microscopesand Apparatus 








112 6 
Pa v 30 
Tests e Coffee 
pper, Pure Mu hor 0 
Sections of St of Exogen, Endogen, and 
o 2 6 
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Any of the above Objects sent by return on receipt of 
remittance for price. 


class Obvects sent post free on application. 





MICROSCOPES AND APPARATUS. 








unequalled for 
ty and convenience of Manipulation by any other 
size or Student’s Instrument. Price from 





r 
4455. 
WATSON & SONS’ VAN HEURCK MICROSCOPE 


combines every Mechanical Convenience with the ut- 
most Precision in all the Working parts and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicate nature, 


WATSON & SON’S perfected formo FINE ADJUST- 
MENT, giving the greatest delicacy of m »stion,with- 
out lateral m>vement, is fitted to all their instrument. 


sent Post freeon application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 

HIGH HOLBORN, LONDON, 
AND 

78 Swanston Street, Melbourne, Australia. 


Awarded 3r Gol 
bitions for Excellence of Manufactures. 


313, w.c., 
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SBA STYRTLE 
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FRY 






ELF 


¢ 








Pure 
Concentrated 





—w eee REY Ce DE EE 


60 Prize 


§ PURE CONCENTRATED COCOA. 


BE CAREFUL TO ASK FOR FRY’ 





of London, and Published by 
1893. 


New York.—Tuurspay, July 6, 


, Queen Victoria Street, in the City 


NS, LimITep, at 7 and 8, Bread Street Hill 
at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, 


Cray ann Se 
ND Co., 


MILLAN A 


by RicHarpD 
Ma 





ibaa 











A WEEKLY 


ILLUSTRATED JOURNAL OF 


SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH, 


No. 1237, VOL. 48.] 


Ragin as a Newspaper at the General Post Office.) 


NEWTON & CO., 
SCIENTIFIC INSTRUMENT MAKERS 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC., 

By Special Appointment 
TO THE ROVAL INSTITUTION OF GREAT BRITAIN, AND 
THE SCIENCE AND ART DEPARTMENT. 


MANUFACTURE 
PHILOSOPHICAL APPARATUS FOR 
Sound, Light, Heat, Magnetism, Electricity, Hydrostatics, 
Hydraulics, Pneumatics, Mechanics, &c. 
CATALOGUE 6d. POST FREE 


ALSO 


Lime Light and Electric Lanterns, Projecting Microscopes, 


Polariscopes, and Micro-Polariscopes of the highest quality. 
New Catalogue, including List of . Lantern Slides, 4d. 


OPTICAL PROJECTION. By Lewis Wricut. Second 
Edition. A Complete Guide to the Use of the Magic Lantern, the 
Lantern Microscope and Polariscope, and to the Projection of Scientifi: 
Experiments. 

Just Published by Longmans, 6s., net 4s. 6d., Post free, 4s. 10d. 


NEWTON & CO., 3 FLEET STREET, LONDON. 





Royal 8vo, 16 pp. 
Post free upon application. 


BALANCES AND WEIGHTS. 





ILLUSTRATED PRICE LIST OF 


COMMERCIAL BALANCES ‘(Dutch System), End Knife Edges, 
removable Pans, Lever Release, Needle Pointer ; very sens.tive. i 
To c arry 50 190 250 500 1coo grammes. 
25/- 31/6 32/- 36/5 42/- each 
5 to kilos. Large Commercial Pans, 
- 68 - 105/- ro in. diam. 
COMMER’ ‘TAL WeieuTs— Fitted i in = shed WwW oO co Block 


gramm 1e t rs oO Tooo grammes. I grain to 600 1000 grains 
2/9 39 9/3 14/6 per set. 5/6 G/- set. 


JOHN J. GRIFFIN & SONS, LD: 
32 GARRICK STREET, LONDON, W.C. 


Price 


ae stronger, 


THURSDAY, JULY 


, 


13, 1893. [PRICE SIXPENCE. 


[All Rights are Reserved. 


NALDER BROS. & CO., 


16, RED LION STREET, CLERKENWELL, 
LONDON, E.C. 
TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 
MAKERS OF 


Thomson Galvanometers. Lenses. 
D’Arsonval Galvano- Wheatstone Bridges. 


meters. Standard Resistances. 
Secohmmeters. Condensers. 
Standards of Self Induc- Standard Cells. 

tion. Electrometers. 
Micrometer Gauges. Carey Foster Bridges. 
Ammeters. Chronographs. 
Voltmeters Telescopes. 
Microscopes. Cor parators. 
Mirrors and Prisms, Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION, 


STANDARD METEOROLOGICAL | INSTRUMENTS 





-yclopadi« 


al instruments, 
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Reference, and 1 


Tweloe Hundred F 
Royal Bvo, Cloth, Gilt Lettered, price 5s. 6d 





Now ready, Negretti & Zambra’s Enc 
Catalogue of Mathematical, P. 


tical, and Standard Metee 


containing numerous C 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 
HOLBORN VIADUCT, 
45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD 
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CITY AND GUILDS OF LOnDON 
INSTITUTE. 


~H.R.H. the PRINCE OF WALES, K.G. 
:—The Right Hon. the EARL OF SELBORNE, 
F.R.S. 


PRESIDENT : 
CHAIRMAN OF COUNCIL 


SESSION 1893-94. 


The Matriculation Examination of the City and Guilds Central Institu- 
tion will be held on September 19-22, and the Entrance Examination of the 
Day Department of the City and Guilds Technical College, Finsbury, on 
September 26, 


CITY AND GUILDS CENTRAL INSTITUTION, 


A Cdilege for higher technical instruction, adapted to the requirements of 
persons who are prep: uring to become Civil, Mechanical, or Electrical Engi- 
neers, Chemical and other Manufacturers, and Teachers. 

MATHEMAIICAL DEPARTMENT under the direction of Prof. 


Henrici, F.R.S.; ENGINEERING DEPARTMENT under Prof. 
Unwin, F.R.S., M.1.C.E. (Dean); PHYSICAL and ELECTRICAL 
DEPARTMENT under Prof. Ayrton, F.R. S. ; CHEMICAL DEPART- 


MENT under Prof. Armstrong, Ph.D., F.R.S 

The MATRICULATION EXAMINATION will be held on September 
19-22, andthe NEW SESSION will commence on October 4. 

Programme and full particulars of Courses of Instruction and of the 
Entrance Scholarships on application at the City and Guilds Central Insti- 
tution, Exhihiti.n Road, $.W., or at the Head Office of the City and 
Guilds of London Institute. 


CITY AND GUILDS TECHNICAL COLLEGE. 
FINSBURY. 

The DAY DEPARTMENT, for Students not under 14 years of age, 
embraces C purses of Instruction in Mechanical and Electrical Engineering, 
and Industrial and Technical Chemistry, under the direction of Prof. S. P. 
Thompson, D.Sc., F.R.S. (Principal), Prof. John Perry, F.R.S , and Prof. 
R. Meldola, F.R S. 

The Entrance Examination will be held on September 26. and the New 
Sessic n will commence on ()ctober 3 

For further particulars of the Der Classes, Scholarships, &c., also of the 
Evening Classes, apply at the College. Leonard Street, City Road, E.C., 
wr at the Head Office of the City and ‘Guilds of London Institute. 

JOHN WATNEY, Hon. Secretary. 

City and Guilds of London Institute, 

Gresham College, Basinghall Street, E.C. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1893-94 will open on TUESDAY, OCTOBER 3 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
Professor, A. Gray, M.A. 
Assistant Lecturer and Demonstrator, R. W. 
\ Stewart, B.S 
{ Professor, s. §. Dossie, M.A., D.Sc. 
Assistant l.ecturer and Demonstrator, F. Mars- 
“| pew, B.Sc., Ph.D. (Heidelberg) 
{ Bo stany—Professor, R. W. Putcuips, M.A., B.Sc. 


Zoology and Physiology—Lecturer, Puitip J. 
Wuire, M.B. 


The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, = well as of Students pre- 
aring for University and other Examinations. Two Years of the Three 
Yount Course required for Graduation in Science at the University of Edin- 
burgh may be taken at this College, and the Lectures in Chemistry, Physics. 
Botany, and Z ology, are recognized by the Universities of Edinburgh and 
Glasgow as qualifying for the Medical Degrees of those Universities. One 
Annus Medicus may be taken at this College. 
The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 





PHYSICS 2.0. 00000 


CHEMISTRY ...... 


BIOLOGY 


provision has been made for the Teaching of Electrical Engineering. A | 


Special Course has been arranged in this subject. 
Inclusive Tuition Fee, £10; Registration Fee, £1 15. 


Laboratory Fees (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 
A considerable number of Scholarships and Exhibitions are open for 
Competition at the beginning of each Session, and several are awarded at 
the close of each Session on the result of the Year's work. 


For fullinformation as to Science and Arts Courses, apply for Prospectus | 
j. E 


LLOYD, M.A. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
ELECTRICAL ENGINEERING. 

Prof. A. GRAY will begin, in OCTOBER next, a systematic COURSE 


of INSTRUCTION in Electrical Measurement and Practical Electricity. 
The Physic al Laboratory is fully equipped with a Compound Steam Engine, 


o the Secretary and Registrar. 








ay see ary Battery, and the most approved modern M vasuring 
s for all Branches of Electrical Engineering. Laboratory Fees 
he rz “of £1 1s hoe lerm for six hours per week. Composition Fee 
for ali College Le res for the Session, £10. 
Applications for ( Calend: ur, Pro-pectus. and general information to be made 
to J. E. LLOYD, M.A., Secretary and Registrar. 





| 





THE ELECTRICAL 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 


PaincipaLc—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Telegrams—“' Tunzelmann, London.” 


The Complete Courses qualify Students for entry into Electricalor other 
Engineering Works. 


The First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 


Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dynamo- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

_ Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 





MICHIGAN, HOUGHTON 


MICHIGAN MINING SCHOOL. 


A State School of Mining Engineering and Allied Subjects. Has Summer 
Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 
Geology. Laboratories, Shops and Stamp Mill well equipped. Tuition 


free. For Catalogue, write the DirEcTor. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


The Council invite Applications for the Appointment of an ASSISTANT 
LECTURER in MATHEMATICS at a stipend of Candidates 
must show evidence of proficiency in Applied Mathematics. 

Full particulars of duties, &c., may be vbtained from the undersigned, to 
whom applications, together with Copies of Testimonials, must be sent on or 


befcre SEPTEMBER 5 next. 
T. MORTIMER GREEN 


15°. 


nninacannen 


U UNIVERSITY COLLEGE, LIVERPO OL. 


A DEMONSTRATOR of CHEMISTRY is required for next Session 
Salary £110. Must be a graduate. 

Applications, with statement of qualifications, to be sent on or before 
AUGUST 1, to Prore,sor oF CueEmistry, Browalow Street, Liverpool. 


The COMMITTEE of the MANCHESTER 
MUNICIPAL TtCHNICAL SCHOOL invite Applicati ns for the 
Post of ASSISTANT LECTURER in the Physical Department. 
Good teaching experience and a thurough knowledge of laboratory 
practice and appliances indispensable. 

Applications, accompanied by Copies of Testimonials, st ating age, ex- 
perience, attainments, and salary required, should be addressed to the 


undersigned on or before July 22. 
J. H. REYNOLDS, Director. 
Municipal Technical School, Princess Street, Manchester. 
VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS, 


Applications are invited for the appointment of DEMONSTRATOR in 
CHEMISTRY. Salary, £ too. 
Particulars from the CoLi.EGE SECRETARY. 





GEOLOGY.— ORIGINAL RESEARCH. 


A well-known Geologist will conduct a CLASS into North Wales in 
August, for the study of certain problems in METAMORPHISM.— 
Address—Doctor of Science, Ravenscourt, South Norwood Park, anal 


Scientific Memoirs, &c., translated from 
Italian, French, and Spanich. References as to thoroughness and 
capacity.—Address, ** M. K. B.,’’ 70 Earl’s Court Road, W. 





DISARTICULATED SKELETONS OF 


Frog, 4s.; Rabbit, Pigeon, 9s. ; Fowl, 12s. €d,; Skull of Dog, 6s. 


9s ; 


Address, J. WILION, Healey, near Batley. 
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Sales by Auction, THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 





TUESDAY, JULY 15. Edited by Ricwarp § F.E.S 
VALUABLE COLLECTION OF EXOTIC LEPIDOPTERA. waa poo ae 
ee J. C. STEVENS will Sell by Auction, | . H.W. Bares, F.L-S., F.E.S., &c. 
s Great Rooms, 38, King Street, Covent Garden, on TUESDAY, R. Bituuprs, F.E. Dr. D. SHARP, F.Z.S 77-E S.,&c. 
te wale « . lection of Exoti Lucas Dis TANT, P E.S. &c. G. H. Verratt, F.E 
12 precis y" a Valuable Col fE c . . 
oma Fitcn, F.L.S., F.E.S. | W. Warren, M. A., F. 7 S. 











lera 


JULY 18, at half. 





e condition, contain: the pacncaea t 
- 






MARTIN Jacosy,F. J. J. Weir, F.L.S., T..2.8.. F.E.S 





| 
- nsis, Papilio a s > (very scarce), Papilios | . : eo Sa 
fron vw Gui Also beautiful varieties of British Species from a | J. H. Leecnu, B.A. Ff. 9., F.E.S. | F. B. Wuire, M.D., F.L.S., F.E.S. 
very fine collection, 40-Drawer Cabinet. Bo ks, &c., &c. | Chere are fre¢ quent Lithographed Plates by the best E ntomologicsl 
On view the Day prior, ro till 4, and Morning of Sale, and Catalogues had. | Artists, and occasional Woodcuts. 
rUESDAY . JULY 2s London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
4 FINE COLLECTION OF CURIOS FROM NEW GUINEA, &ec. | Un the 1st of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britren, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.— Articles in J ournals.— Botanica! News.— 
Proceedings of Societies. 

Price 1s.3d. Subscription for One Year, payablein advance, res. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


= ~ : . } 

MR. J. C. STEVENS will Sell by Auction, at | 
his Great Rooms. 38 King Street, Covent Gard len, on TUESDAY, 
JULY half-past 12 precisely, a fine Collection of Curios from 

New G comprising Spe ars, Mats, Shie Cocoanut Bowls, | 

1 







Dishes, A To »mahawks, Swords, Clubs, and other Native 
Weap ons » Pestle N ative Ornaments, | ulls, Paddles, Ban 
Bans &c. Also Curiosities from Fiji Islands and other parts—an 






Ivory Mat, &c., &c. 
1 view the Day prior, 1o till 4, and Morning of Sale, and Catalogues had. 


“MESSRS. MACMILLAN & CO.S NEW BOOKS. 


NEW BOOK BY MISS MARIANNE NORTH. , 
SOME FURTHER RECOLLECTIONS OF A HAPPY LIFE. By Marianne 
NORTH. Edited by her sister, Mrs. J. A. SyMONDs. Crown 8vo, 8s. 6d. net. 

ATHENA: UM :—“ The joyousness, the gaiety, the drollery, too, of the book are contagious. In wit and liveliness it cer- 
tainly surpasses the first series of recollections. A more charming volume of travel it would be impossible to name. 

GLOLE.—*‘ People do not travel now-as they travelled then ; and the present narrative has, consequently, a piquancy which 
loes not attach to accounts of Continental travel in these easy and luxurious days.” Pe. ; 

MANCHESTER GUARDIAN.—“‘E very one who has read the ‘ Recollections of a Happy Life’ will be grateful to Mrs. 


Symonds for publishing more of Miss North’ s journals. . . . Over all she throws her pleasant kin iness, ap lay falnens which is very 
attractive, a continual flow of sympathy for man and beast. . . . She must have been a charming companion. There is to the end 

a gracious light- heartedness about her, more marked in these earlier travels.’ 
SCOTSMAN.—* These pages are just as charming, just as terse and unaffected, just as full of fine taste, shrewd sense, 0 
leasure in Miss 


quiet humour, as the others that already have found a niche in the literature of travel... . We have always 
North’s company ; we have the privilege of candid and familiar converse with a woman of a large and sunny nature and of a 
singularly well-stocked mind.” 
BY THE SAME AUTHOR. 
RECOLLECTIONS OF A HAPPY LIFE. Being the Autobiography of MARIANNE NORTH. 
Edited by her sister, Mrs. J. A. SYMONDs. With Portraits. Two Vols. Second Edition. Extra Crown 8vo. 17s, net, 
ATHENALU. M. —‘* There can be little doubt about the reception which the book will meet with; it must at once take its 
place in the first rank among the records of travellers’ experiences which have cont ributed a special charm to the literature of 
our time s. 
THE ROXMANES LECTURF, 1893. : 
E\ OL UTION AND ETHICS. By the Right Hon. T. H. Houxcey, LL. D., F.R.S., 
eing the Romanes Lecture delivered in the Sheldonian Theatre at Oxford, May 18, 1893. 8vo, sewed, 2s. net 
O vFOR -D MAGAZINE.—*“ We can only = yur humble admiration of the masculine vi g vur alike of Professor H a s 
thought and of the lans guage in which it is clothed. A more exquisitely-finished academic discou Tse was never placed b 
audience in any language. Professor Huxley’s Re omanes Lecture deserves to be remembered as one of the most brilli 
in the prose literature of the nineteenth century.” 


MACMILLAN AND CO., LONDON. 








VOLUME I. NUMBER. PRICE Qs, 6d, NET. 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIWVENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS and ERNEST MERRITT. 
I. JULY—AUGUST 1898. 


TABLE OF CONTENTS. 

The Transmission Spectra of Certain Substances in the Infra-red. ERNEST F. NICHOLS. 

Relation between the Lengths of the Yard and the Meter. WILLIAM A. ROGERS. 

The Infra-red Spectra cf the Alkalies. BENJAMIN W. SNOW. 

The Critical Current Density for Copper Deposition, and the Absolute Velocity of Migration of the 
Copper Ions. SAMUEL SHELDON and G. M. DOWNING. 

A Geometrical Proof of the Three-Ammeter Method of Measuring Power. FREDERICK BEDELL and 
ALBERT C. CREHORE, 


Notes. New Books. 
PUBLISHED FOR CORNELL UNIVERSITY. 
MACMILLAN AND COMPANY, New York and London. 
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AT ALL LIBRARIES. 


THE GLACIAL NIGHTMARE AND THE FLOOD: 


A SECOND APPEAL TO COMMON SENSE FROM THE EXTRAVAGANCE OF SOME RECENT GEOLOGY, 
BY 
SIR HENRY H. HOWORTH, K.C.1.E., M.P., F.G.S., &C., 


Author of ‘*The Mammoth and the Flood,” ‘‘ The History of the Mongols.” 


2 Vols.. 
‘© To men of scie nce it will be m 
violence and repose. To the 


Leoden : : SAMPSON LOW, 


New Publication. 
Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitied 
FOURNET, 1892. 


CONTENTS :— 
AN ILLUSORY EYE DISEASE. 
PROGRESSIVE (sic) MYOPIA. 
Case No. 1.~—Culled from Mr. RospeErt BRUDENELL CARTER. 
One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NETTLEsHIP. 
One Lithographed Moorfields Hospital Form. 
Case No. 3 —Culled from Mr. Joun Couper. 
One Lithographed Moorfields Hospital Form. 
Culled from Dr. A. Quarry SiLcock. 
One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. GkorGce Lawson. 
One Lithographed Moorfields Hospital Form. 
Case No. 5é#s.—Culled from Mr. Crircuett. 
One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. NETTLESHIP. 
Two Lithegrayles Mccifelcs } ospital Forms. One Weed Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A FOURNET, 
18, BENTINCK ST., WELBECK ST., LONDON, W 


Price 2s. 


SCIENCE INSTRUMENTS. 


SOSSSSSSSOOOOS 
An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREF. 


SPOSSSSSSSOSOOSOOE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET. 
Newcastle-on-Tyne. 


Subscriber's Edition, 


Case No. 4.- 


PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1-C. 


ENTOMOLOGY.  CONCHOLOGY. 


TO BE SOLD. 


1.—A splendid Collection of LEPIDOPTERA, the 
work of a distinguished Entomologist, containing 
3700 Specimens, classified after Latreille. 


2.—A fine Collection of SHELLS, comprising 1300 
Specimens, originating principally from Oceania and 


the Indian Sea. 
APPLY TO 


MR. WILLIAM LEWELIN, 
548, Oxford Street, London, W. 


a 





Demy 8vo, Cloth, 3os. 


stly in‘eresting for the mass of evidence it accurulates to show that the earth is full of indications of intermittent 
general pu blic it will be useful as an index of geological speculation in all ages.”—S?. James's Gazette. 


M ARSTON, é & | COMPANY, 


Lrp., and all Booksellers. 


IMPORTANT WORKS FOR SALE. 


PROCEEDINGS OF THE LONDON MATHE- 
a SOCIETY. Vols. 1 to 21 (1891). Bound into 12 vols 


Ait Tos. 


PROCEEDINGS OF THE ROYAL SOCIETY OF 


LONDON. Vols. 1 to 52 (Feb. 1893). 50 volumes uniformly bound in 
cloth and 2 in cloth. 


Fas 

TRANSACTIONS OF THE ROYAL SOCIETY OF 
LONDON, from 1875 t 28 vols. in cloth as published. £25. 

MATHEMATICAL. QUESTIONS, with their Solutions 
from the /:ducational Times. Edited po W. J. C. Miccer. 
to 57 (1892) in boards as published. £12 12s. 

REPORTS OF 1HE BRITISH ASSOCIATION 
FOR or - ADV ANCEMENT OF SCIENCE, from 1857 to 1892. 


36 vols. Pe 
MONTHLY NOTICES OF THE ASTRONOMICAL 
SOCIETY OF LONDON. Yols. 1 to 17 bound into 7 volumes cloth, 


s rcecdingl arce 
MEMOIRS OF THE AST ONOMICAL SOCIETY 


OF LONDON. Vols. 36 to 47. (1866-81). 13 parts. 4to. £2 2s. 


MACMILLAN AND BOWES, 
CAMBRIDGE. 
Now Ready, Cloth, 8vo,=Price 12s. 
AN INTRODUCTION TO THE STUDY OF THE 
DIATOMACE &A., 
By F. W. MILLS, F.R.M.S., 
BIBLIOGRAPHY 


By JULIEN DEHY, F.R.M.S. 


Vols. x 





witha 


London: ILIFFE 3 St. Bride Street, E.C. 


NOW READY. 

A PHOTOGRAPHIC ATLAS OF THE 
NORMAL SOLAR SPECTRUM. By GEORGE HIGGS, F.R.AS. 
Containing upwards of One Hundred Maps, and extending from A 2990 
in the ultra violet to A 8345 in the invisible red end. 


Atmospheric regions represented under all possible conditions of solar 
altitude, temperature, and humidity. 


In 44 Parts, 4 Diameters, £8 8s. Single Parts, 4s. 
In 45 Parts, 2 Diameters, £3 3s. Single Parts, rs. 6d. 
In r5 Parts, Original Size, £1 1s. 


& SON, 





467 West Dersy Roap, LIvEeRPOOL. 


Alembic Club Reprints ef Important and Scarce Historical 
Works Relating to Chemistry. 


Foundations of the Atomic Theory. 
PAPERS, &c., by Joun Darron, W. H. Wottaston, and THomas 
(THomson 1802-1808 8). Just Published. Cr. 8vo, Cloth, 1s 8d. post free. 
Black’s (Prof. 1766—1797) Experiments upon 
Magnesia, &c, 
1s &d. post free. 
CLAY, 


Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.’’ ; 

Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 64, 
The Cambridge Scientific Instrument Company, 

St. Tibb’s Row, Cambridge. 


WILLIAM F. 


18 Teviot Tn « Fett Lung. 
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REYNOLDS AND BRANSON’S | 


NEW CATALOGUE 
Chemical and Physical Apparatus, 


Pure Chemicals and Reagents. 
NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS. 


Contains Prof. SMITHELLs’ Fiame Cone Separator, as exhibited 
at the Soirée of the Royal Society ; Lecture Apparatus as 
described in ‘‘ Newth’s Chemical Lecture Experiments” ; and 
many other new Instruments used in Research, or for 

technical and teaching purposes. 
Post Free to Customers, and Professors of 


Science, dc. 


14 COMMERCIAL 8T., LEEDS. 
CONCHOLOGY. 


a 








Opisthostoma Opisthostoma 
mirabile. pulchellum. 
E. Smith. G. Austen. 


HELIX FULTONI. 
COLLECTIONS AND SPECIMENS BOUGHT. 
FROM £5 TO £300, 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
2162KING’S ROAD, LONDON, S.W. 


MINERALOGY. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates, 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

_ Mr. HENSON has just received some good Groups of Japanese Stibnite, 
\ nteresting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rcck Crystal Ball, 4} inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c.; 
Cry stallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 


COLLECTIONS FOR MUSEUMS 

















F. H. BUTLE R, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. ScuHoot Cotvections of Sedi- 
mentary and Igneous Rocks, 35 specimens of fair size in case with divisions, 
tos. Rabbits ard other objects for Biological Study supplied. Card Trays 
and Glass-topped Boxes of any required dimensions made promptly to order. 
Sections of Shells and general Lapidary’s Work executed. Micro. Rock- 
Slides new to stock :—Schistose Elzolite— Syenite, Norway; Dolerite, 
Rowley ; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyte, 

Gleichenberg. 





PRECIOUS STONES AND GEMS. 


NOVELTIES IN CUT STONES FOR 
JEWELLERY AND ORNAMENT. 


Several New and Interesting Srecies having extraordinary 
Lustre and Colour, also strange and unusual Colours in other 
Stones, may be selected by Collectors and others at moderate 


prices, on application to 


JAMES R. GREGORY, 
MINERALOGIST AND [LapIpDAry, 
88 CHARLOTTE St., FITZROY SQUARE, LONDON,W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor caeruleus, Sypongilla fluviatilis, Floscularia 
cornuta, Melicerta ringens, Noteps brachionus. Plumatella repens, and other 
beautiful objects. of Pond Life; al Amoeba, Hydra, Spirogyra, and 
other types for Students. Specimen Tube, with Drawing and 
Descriptior, One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH) 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
THIS 


HOLL NWAYS PI ty MEDICINE 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of the 
System, if suffering from WEAKNESS AND DEBILITY, 
and ‘gs unequalled in Complaints incidental to Feratens 








NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS, 
LONDON.” 


SUBSCRIPTIONS TO “NATURE.” 


£8 d. 
TOME s «© 2 ses <a et Oe 
Half-yearly. . o- Oe © 
Quarterly ‘oe o 7 6 

To ALL PLACES ABROAD :— 
Voarly. 2 so ee Suhr 110 6 
Half-yearly. ; : o15 6 
SS eee ee ee ee 
CHARGES FOR ADVERTISEMENTS, 

Three Lines in Column tone 2 Se 
Per Line after rrr. Ss -0© 09g 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
Half a Page, or a Column ee ee 
Whole Page . . 6 6 0 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO.’S TEXT-BOOKS FOR ADVANCED STUDENTS, 


TEXT-BOOK OF GEOLOGY. By Sir Arcuipatp Getxre, LL.D., F.R.S., 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Direc’or of the 
Geological Survey of Scotland. With Illustrations. Third Edition. Thoroughly Revised. Medium 8vo. [/mmediately, 

A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. M. Batrour, 
M.A., F.R.S. In two Vols. Second Edition. Medium 8vo. Vol. I., 18s. Vol. IL., 21s. 

PHYSICS: ADVANCED COURSE. By Geo. F. Barker, Professor of Physics 
in the University of Pennsylvania. 8vo, 21s. ° 

APPLIED MECHANICS. By James H. Correrity, F.R.S., Professor of Applied 
Mechanics in the Royal Naval College, Greenwich, Second Edition, Revised. Medium 8vo, 18s. 

HAND-BOOK OF FIELD AND GENERAL ORNITHOLOGY. By Prof. 
ELLIOTT COUES, M.A. Illustrated. S8vo. tos. net. 

A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Atrrep DantrecLL, 

3 M.A. Second Edition. Medium 8vo, 21s. 

ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Prof. G. H. 
EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 125. 6d. 

A POPULAR LS REATISE ON THE WINDS. By WiiurAm Ferret, M.A.,, 
Ph.D. 8vo, 17s. ne 

A TEXT- BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., F.R.S., 
Professor of ee er yore a Illustrated. Fifth Edition, largely Revised, 8vo. Parts I, IL, IV., tos. 67. 
each, Part III., 6¢. Appendix by Dr. SHERIDAN LEA, 7s. 6d 

A TEXT- BOOK OF THE PHY SIOLOGIC: AL CHEMISTRY OF THE 
ANIMAL BRODY, including an Account of the Chemical Changes occurring in Disease. By ART a R G \MG EE, 
M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. ol. LT. sh ortly. 

A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. By D. . HamiL- 
TON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously Illustra'ed. Vol. I. 
Med. 8vo, 255. [ Vol. FL. shortly. 

THE ELEMENTS OF THERMAL CHEMISTRY By M. M. Parrtison 
MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6. 

MULLER’S FERTILISATION OF FLOWERS, Translated by D’Arcy W. 
THOMPSON, B.A. Witha Preface by CHARLES DARWIN. With Illustrations. Medium 8vo, 21s. 

POPULAR ASTRONOMY. By Simon Newcoms, LL.D., Professor U.S. Naval 
Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo. 18s. 

OUTLINES OF GENERAL CHEMISTRY. By Prof Wituetm Ostwato. 
Translated by J. WALKER, D.Sc., Ph.D. 8vo, 1os. net. 

THERMODYNAMICS OF THE STEAM ENGINE AND OTHER HEAT 
ENGINES. By CECIL H. PEABODY, Massachusetts Institute of Technology. 8vo, 215. 

THE THEORY OF LIGHT. By Tuomas Preston, M.A. With Illustrations. 
8vo, 15s. net. 

A TREATISE ON ORE DEPOSITS. By J. A. Puitures, F.R.S. With numerous 
Illustrations. Medium 8vo, 25s. 

INORGANIC CHEMISTRY. By Ira Remsen, Professor of Chemistry in the 
Johns Hopkins University. Medium 8vo, 16s. : 

A TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. By Sir 
HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 

Vols. I. and Il. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 215. 
Vol. Il. Two Parts. 18s. each. 

Vol. Lil. hg ANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., [V., and VI., 21s. each. Parts III. and V., 18s. each. 

MICROSCOP ICAL PHYSIOGRAPHY OF THE ROCK-MAKING MINE- 
RALS. By H. ROSENBUSCH. Translated by J. P. Ippincs. 8vo. Illustrated. 245. 

THE MYOLOGY OF THE RAVEN (Corvus corax semmnatset}. A Guide to the 
Study of the Muscular System in Birds. By R. W. SHUFELDT. Illustrated. 8vo, 135. net. 

A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. Arnotp Lana. 
With Preface by Prof. Dr. ERNst HAECKEL. Translated by H. M. BERNARD, M. A. Cantab., and M. BERNARD. 
Part I. 8vo, 17s, net. 

ELEMENTS OF THE COMPARATIVE ANATOMY OF VERTEBRATES. 
By Prof. R. WIEDERSHEIM. Adapted by W. NewTon PARKER. §8vo, 12s. 

TEx f-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. 
By Prof. E. ZIEGLER. Translated by DonaLp MacAristrs, M.A., M.D, '!lustrcte¢d. 9 &vo. 

Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, rcv. €2. 
Part IIL.—SPECIAL PATHOLOGICAL ANATOMY. Sections i.—VIiI. Second Edition, 12s. 6¢. Sections IX.— 


XII, 125. 6a. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


A SUPPLEMENT TO MR. GALTON’S BOOK ON “FINGER PRINTS.” 
THE DECIPHERMENT OF BLURRED FINGER PRINTS. By Francis 


GALTON, F.R.S. 8vo, 2s. 6¢. net. A Supplementary Chapter to Mr. Galton’s ‘‘ Finger Prints.” 





BY THE SAME AUTHOR. 
FINGER PRINTS. By Francis Gatton, F.R.S. With numerous Illustrations. 8vo, 6s. net. 


TIMES.—‘* The whole subject is handled with that rare patience and thoroughness in investigation, and that keen but 
cautious acumen in interpretation, which are characteristic of all Mr. Galton’s work.” 

BOOKMAN.—*“ An ingenious and very remarkable book. . . . The results of recent investigations are noted and discussed, 
and the most careful directions are given to those who wish to pursue the research.” 


SECOND EDITION REVISED. 


LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, D.Sc., 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. With eighty-eight Illustrations. Second 
Edition, revised, crown 8vo, 10s. 6d, 

THE LAN CET.—*"If this is diligently studied the students carry away with them not only a good general knowledge ol 
Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 
what has been patiently and closely examined.” 

NA7TURE.—‘‘ An extremely well-written, well-considered, and original class-book.” 

THE ATHEN2ZUM.—“ An original and instructive little text-book . . . accurate and well written . . . The author has 
shown that it is perfectly possible to illustrate the chief generalisations of biology by the simplest organisms.” 

THE SPECTATOR.—* A well-written and certainly instructive text-book. . . . The book is well illustrated, and plenty 
of practical advice is given.” 

NEW BOOK BY MR. WYNTER BLYTH. 


LECTURES ON SANITARY LAW. By A. Wynrer Biytu, M.R.CS., 
L.S.A, Fell. Chem. Soc., Fell. Inst. Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for 
St. Marylebone, &c. 8vo, 8s. 6d. net. 
TIMES.—* A lucid and capable exposition of a great and growing subject.” 
SCOTS UAN.—** Likely to be of the greatest value to the student of Sanitary Science. They are admirably arranged and 
treat of their subject in a clear, concise and businéss-like fashion.” 
BY THE SAME AUTHOR. 
A MANUAL OF PUBLIC HEALTH. 8vo, 17s. net. 
NEW AND ENLARGED EDITION. 


HYGIENE: Its Principles as applied to Public Health, adapted to the requirements 
of the Elementary and Advanced Stages of the Science and Art Department. By EDWARD F. WILLOUGHBY, M.B. 
New Edition. Crown 8vo. [Zn July. 


THE SOIL IN RELATION TO HEALTH. By Henry A. Miers, of the 


Natural History Department of the British Museum, and ROGER CROSSKEY, D.P.H. Crown 8vo, 3s.6d. 
SECOND AND CHEAPER EDITION. 
A POPULAR TREATISE ON THE WINDS. Comprising the General Motions 


of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &. By WILLIAM FERREL, M.A., 
Pbh.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of Sciences, and of other 
Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ABRIDGED FROM PROFESSOR BALDWIN’S ‘*HANDBOOK OF PSYCHOLOGY.” 


ELEMENTS OF PSYCHOLOGY. By James Marx Batpwin, Professor-Elect in 


Princeton College, Professor in the University of Toronto, Author of ‘‘ Handbook of Psychology.” Crown 8vo, 7s. 6d. 
A NEW PART. 
DICTIONARY OF POLITICAL ECONOMY. Containing articles on the main 


subjects usually dealt with by Economic Writers. Edited by R. H. INGLIS PALGRAVE, F.R.S. Pait V. De Cardenas 
—Drawing. 8vo, 3s. 6d. net. 
SPEAKER.—‘ The book promises to be, in its complete form, a permanent and authoritative addition to the front rank of 
works of reference.” 


SOCIALISM AND THE AMERICAN SPIRIT. By Nicuoras Pane GILMAN. 


Crown 8vo, 6s. 6d. 


* * 


« <4 discussion of the present position and probable future of Socialism and Social Reform in the United States, 
BY THE SAME AUTHOR. 
PROFIT-SHARING BETWEEN EMPLOYER AND EMPLOYEE. A Study 
in the Evolution of the Wages System. Crown 8vo, 7s. 6d. 
MACMILLAN AND CO.,, LONDON. 
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PERKEN, SON, AND RAYMENT, MANUFACTURERS. 
WRITE FOR OUR CATALOGUE. 1T IS SENT POST FREE. 


‘‘ OPTIMUS” 











PHOTOGRAPHIC 
OUTFITS. 
“OPTIMUS” 
W le, Long F Rack Three Double Dark 
MAGAZINE HAND CAMERA.  sisclOpsima® Rupad Recdlinear Lens, Instantaneous Shatter, Tripod, 
Pictures 44 in. by 34 in. and best Waterproof Case. 

Carries Twelve Dry Plates. No Dark Slides. Plates changed by turning For Plates 4} by 3} .. ties as _ ie one ». £10 

a button. For Plates 64 by $ on £12 

Fitted with Rapid Euryscope « +» 210/- For Plates 84 by 6 £15 


-PERKEN, SON, & RAYMENT, ac “LONDON. 


WIMSHURST INFLUENCE MACHINES. 


School Form with 12 in, Plates 





” ” ” in. - 


1150 
16 in. = 100 
Harvey and Peak's Form, best ‘make, 15 in. Plates 4100 
a $18 3 
6 


in. ‘ 
Ditto, strongly built for athesonent purposes 
with 24 in. Plates ° eon . 8100 
SPECIALLY RECOMMENDED 


COMBINED AMMETER AND VOLTMETER. 
Reading to 10 Amps. and 10 Volts., £2 10 O. 
Catalogue of 340 Illustrations by post. 6d. 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain 


56 CHARING CROSS ROAD, LONDON, W.C 











3 "ST hte LEY to COLLECTIONS OF MINERALS, 
STANLEY je ROCKS, OR FOSSILS, 
" . . . For the Use of Students, Science Teachers, Prospectors, &c., and to 
nen eee ie tee Council of illustrate the leading Text-books, in Boxes, er Trays. 
ee eee 50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
Mathematical, Drawing, and Surveying Instruments New Price List of Minerals ‘Reale one Stratigraphical Series 
of every description. of Fossils Post Free. 
Of the Highest Quality and Finish, at the most Moderate Prices. ROCK SECTIONS for the MICROSCUPE from 1s. 6d. each, Post Free 
” i . . a > CaTALoGuBs GRATIS 
ustvated Price List Post Free. CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for | always in Stock. 
Goro Mer of Construction of Mathematical Instruments, and the only ec 
OLD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical! Work. Silver Medal, Architects’ Exhibition, 1886. ‘4 + 0 M 4A S D. R U . S E L L 
Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 78 NEWGATE STREET, LONDON, E.C. 





SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. SIR GEORGE B. AIRY 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 

CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS, 
JOHN TYNDALL. SIR RICHARD OWEN. 

GEORGE GABRIEL STOKES JAMES CLERK MAXWELL. 

SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE. WILLIAM SPOTTISWOODE. 

SIR WYVILLE THOMSON, ARTHUR CAYLEY. 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

ADOLF ERIK NORDENSKJOLD JOHN COUCH ADAMS. 


LORD KELVIN. JAMES JOSEPH SYLVESTER. 


HERMANN L. F. HELMHOLTZ. DMITRI [VANOWITSH MENDELEEFF. 
SIR JOSEPH DALTON HOOKER LOUIS PASTEUR 
WILLIAM HARVEY. 


SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the First of a New series. 


Proof impressions of these, printed on India paper, may be had from the Publishes, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price bs. 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


Printed by RicHarp CLay anp Son 
ACMILLAN AND Co., 





, Limrrep, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, July 13, 1893. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
¥ Nature trusts the mind which builds for aye.” —WORDSWORTH. 


‘No. 1238, VoL. 43) oe THURSDAY, ‘JULY | 20, 1893. [PRICE SIXPENCE. 





Registered asa  Rewanee | at the General Post Office. ) [all Rights are Reserved. 


NEWTON & COS) -BROWNING'S -SPECTROSCOPES. 


NEW CATALOGUE OF 


LANTERNS 
AND SLIDES, 


JUST PUBLISHED, 6¢. POST FREE, 
Contains NEW SETS OF LANTERN SLIDES on 
HISTOLOGY. (Photo-micrographs.) 
ASTRONOMY. (“ Knowledge” Series.) , on 
LIFE-HISTORY OF WHEAT. (Photo-micrographs. ) THE MINIATURE SPECTROSCOPE. 








IN gre GA 3 y Miss ORMEROD.) 
BE A 3 RE. (By T. W. Cowan, Es a x ’s li 
TRIP ROUND THE WORLD. (By wise Pan.) Esq.) This instrument will show many of Fraunhofer’s lines, the 
LIFE AND WORKS OF LORD TENNYSON. (88 Slides.) bright lines of the metals and gases, and the absorption bands in 
SCENES FROM SHAKESPEARE. (ror Slides.) &c., &c. coloured gases, crystals, or liquids. 
GREAT BARRIER REEF OF AUSTRALIA. (Savitis-Kent.) Price, with Plain Slit, £1 2s. ; ditto, with Adjustable Slit in 

Contains, also, particulars of the most recent Morocco Case, £1 155.3; ditto, with Achromatic Lens, &c., 

SCIENTIFIC LANTERNS, &c., in Morocco Case, £2 6s. 
PROJECTING MICROSCOPES, 
PROJECTING POLARISCOPES, New Tilustrated Catalogue of Spectroscopes, Post Free. 
&e. Xe. 


NEWTON & CO. JOHN BROWNING, 


(BY SPECIAL APPOINTMENT TO THE ROYAL INSTITUTION’ a 


3 FLEET STREET, LONDON. 63 STRAND, LONDON, W.C. 

































“The ‘STAR ’ MICROSCOP TT 
The lenses alone are - TY STAN DARD M ETEOROLOG ICAL INSTRU MENTS 
asi5 oy 
SsiS os 
eS 
Pie Ft 
£2 2s. to £5 5s. SoS ay5 5 
PEEEESE 
Tihs: 
SSs3SyS 
BES Pas 
k= See 
Sub oF | 
Fesei° 3 
vSyeeyS 
a58 fs = 
6. = s 
made Ps5es0 é 
through- ts es -} 
out in brass, g $3 : s 
neatly ja- aOS8 
panveds ands NEGRETTI & ZAMBRA, 


not only first-rate 
in optical qualities, 






Opticians and Scientific Instrument Makers 

bur is now a handsome, To Her Majesty the Queen, 

|-finished Instrument. HOLBORN VIADUCT, —_ 
20 ¢ 45 CORNHII L, & 122 REGENT STREET, LO ' 

R.& J. BECK, 68 Cornhill, London, E.C. PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 
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CITY AND GUILDS OF LONDON 
INSTITUTE. 


PRESIDENT :—H.R.H. the PRINCE OF WALES, K.G. 
CHAIRMAN OF CouncIL :—The “ Hon. the EARL OF SELBORNE, 
-R.S. 


SESSION 1893-94. 


The Matriculation Examination of the City and Guilds Central Institu- 
zion will be held on September 19-22. and the Entrance Examination of the 
Day Department of the City and Guilds Technical College, Finsbury, on 
September 26. 


CITY AND GUILDS CENTRAL INSTITUTION. 


A College for higher technical instruction, adapted to the requirements of 
persons who are preparing to bec »me Civil, Mechanical, or Electrical Engi- 
neers, Chemical and other Manufacturers, and ‘Teachers. 

MATHEMATICAL DEPARTMENT under the direction of Prof. 
Henrici, F.R.S.; ENGINEERING DEPARTMENT under Prof. 
Unwin, F.R.S., M.I.C.E. (Dean); PHYSICAL and ELECTRICAL 
DEPARTMENT under Prof. Ayrton, F.R.S.; CHEMICAL DEPART- 
MENT under Prof. Armstrong, Ph.D., F.R.S. 

The MATRICULATION EXAMINATION will be held on September 
19-22, andthe NEW SESSION will commence on October 4. 

Programme and full particulars of Courses of Instruction and of the 
Entrance Scholarships on application at the City and Guilds Central Insti- 
tution, Exhibition Road, $.W., or at the Head Office of the City and 
Guilds of London Institute. 


CITY AND GUILDS TECHNICAL COLLEGE. 
FINSBURY. 

The DAY DEPARTMENT, for Students not under 14 years of age, 
embraces Courses of Instruction in Mechanical and Electrical Engineering, 
and Industrial and Technical Chemistry, under the direction of Prof. S. P. 
Thompson, D.Sc., F.R.S. (Principal), Prof. John Perry, F.R.S , and Prof. 
R. Meldola, F.R.S. 

The Entrance Examination will be held on September 26, and the New 
Session will commence on October 3. 

For further particulars of the Day Classes, Scholarships, &c., also of the 
Evening Classes, apply at the College. Leonard Street, City Road, E.C., 
or at the Head Office of the City and Guilds of London Institute. 

JOHN WATNEY, Hon. Secretary. 

City and Guilds of London Institute, 

Gresham College, Basinghall Street, E.C. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 


SESSION 1893-94 will open on TUESDAY, OCTOBER 3. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 


Professor, A. Gray, M.A. 
PHYSICS ............, Assistant Lecturer and Demonstrator, R. W. 
\ Stewart, B.Sc. 
{ Professor, J. J. Dospre, M.A., D.Sc. 
CHEMISTRY ...... Assistant Lecturer and Demonstrator, F. Mars- 
\ pen, B.Sc., Ph.D. (Heidelberg). 
Botany—Professor, R. W. Puituirs, M.A., B.Sc. 
BIOLOGY ...........; Zoology and Physiology—Lecturer, Puitip J. 
\ Wuite, M.B. 
The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students pre- 
aring for University and other Examinations. Two Years of the Three 
fears’ Course required for Graduation in Science at the University of Edin- 





| 





burgh may be taken at this College, and the Lectures in Chemistry, Physics. | 
Botany, and Zoology, are recognized by the Universities of Edinburgh and | 


Glasgow as qualifying for the Medical Degrees of those Universities. One 
Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
provision has been made for the Teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £10; Registration Fee, £1 1s. 

Laboratory Fees (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for 
Competition at the beginning of each Session, and several are awarded at 
the close of each Session on the result of the Year’s work. 


to the Secretary and Registrar. 


For fullinformation as to Science and Arts Courses. apply for Prospectus | 
J. 


E. LLOYD, M.A. 


UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL DEPARTMENT. 
ProrgessorR—SYDNEY YOUNG, D.Sc., F.R.S. 
LecrurER—ARTHUR RICHARDSON, Ph.D. 

The SESSION 1893-94 begins on OCTOBER 5. Lectures on In- 
organic, Organic, and Advanced Chemistry will be delivered during 
the Session. The Laboratories are fitted with the most Recent Improve- 
ments for the study of Practical Chemistry in all its branches. In the 
Evening Lectures on Inorganic Chemistry, at Reduced Fees, are delivered. 

Several SCHOLARSHIPS are tenable a: the College 

CALENDAR, containing full information, price 1s. (by post, 15. 3¢.). 

For Prospectus and further particulars, apply to 


JAMES RAFTER, Sascretary. 





THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EAR i’S 
COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—“* Tunzelmann, London.” 
The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 


The First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 


Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 


The College is provided with very complete Laboratories and Dynamo- 
120m, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 


Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


The COMMITTEE of the MANCHESTER 
MUNICIPAL TECHNICAL SCHOOL invite Applications for the 
Post of ASSISTANT LECTURER in the Physical Department. 
Good teaching experience and a thorough knowledge of laboratory 
practice and appliances indispensable. 

Applications, accompanied by Copies of Testimonials, stating age, ex- 
perience, attainments, and salary required, should be addressed to the 
undersigned on or before July 22. p 

J. H. REYNOLDS, Director. 

Municipal Technical School, Princess Street, Manchester. 








MICHIGAN, HOUGHTON. 


MICHIGAN MINING SCHOOL. 


A State School of Mining Engineering and Allied Subjects. Has Summer 
Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 
Geology. Laboratories, Shops and Stamp Mill well equipped. Tuition 
free. For Catalogue, write the Director. 








VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS, 


Applications are invited for the appointment of DEMONSTRATOR in 
CHEMISTRY. Salary, £ 100. 
Particulars from the CoLieGE SECRETARY. 








UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


The Council invite Applications for the Appointment of an ASSISTANT 
LECTURER in MATHEMATICS at a stipend of £150. Candidates 
must show evidence of proficiency in Applied Mathematics. 


Full particulars of duties, &c., may be obtained from the undersigned, to 


whom applications, together with Copies of Testimonials, must be sent on or 





before SEPTEMBER * - 
_ — T. MORTIMER GREEN, Registrar. 





UNIVERSITY COLLEGE, LIVERPOOL. 
A DEMONSTRATOR of CHEMISTRY is required for next Session. 
Salary £110. Must be a graduate. 
Applications, with statement of qualifications, to be sent on or before 
AUGUST 1, to Proressor oF CHEMisTRY, Brownlow Street, Liverpool. 


GEOLOGY.—ORIGINAL RESEARCH. 


A well-known Geologist will conduct a CLASS into North Wales in 
August, for the study of certain problems in METAMORPHISM.— 
Address—Doctor of Science, Ravenscourt, Soutlt Norwood Park, Surrey. 


DISARTICULATED SKELETONS OF 
Frog, 4s.; Rabbit, 9s.; Pigeon, 9s. ; Fowl, 12s. 6d. ; Skull of Dog, 6s. 
Address, J. WILTON, Healey, near Batley. 
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UNIVERSITY COLLEGE, BRISTOL. 


The SESSION 1893-94 will begin on OCTOBER =; The College, 
supplies for Persons of either Sex, above the ordina School Age 
the means of continuing their Studies in SCIENCE. "LANGUAGES, 
HISTORY, LITERATURE, and THEORY of MUSIC. The CHEMI- 
CAL, PHY SICAL, ELECTRICAL, ENGINEERING, GEOLOGICAL, 
and BIOLOGIC AL LABORATORIES are open Daily. The Engineering 
Department | includes Civil, Mechanical, Electrical, and Mining Engineer- 
ing, Surveying and Architectural W ork ; and special arrangements for 
practical work have been made with various Engineers in and near Bristol. 
Medica! Educatin is provided by the Faculty of Medicine of the College. 
Several SCHOLARSHIPS are tenable at the College. 


ENGINEERING EDUCATION. 
Professor —J. RYAN, M.A., LL.M. (Camb.), D.Sc. (Lond.). 

University CoLLece, Bristot.—Courses of Civil, Mechanical, Elec- 
trical, and Mining Engineering. Mineralogy and Applied Geology for 
Civil and Mining Engineers. Facilities are offered in the way of College 
Scholarships E.agineering Works Scholarships, and special arrangements 
for entrance into professional life. 

CALENDAR, Containing full information, price 1s. (by post, 1s. 3¢.). 

There will be about Twenty Vacanvies in October. 

Applicati ns, w th references, should be made as early as possible to the 
SecRETARY, from whom Prospectus and particulars of residence ia Clifton 


may be sbtained. 
, JAMES RAFTER, Secretary. 


UNIVERSITY COLLEGE, LON DON. 


The Session of the Faculty of Medicine will commence on OCTOBER 2. 
Introductory Lecture at 4 p.m., by Mr. BILTON POLLARD, B.S., 
F.R.S. 





The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 26. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In —_— College Hospital about 3000 In-patients and 35,000 Out- 
patients are treated during the year. Thirty-six appointments, eighteen 
being resident, as House Surgeon, Housé Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 
Clerks ~_ and Dresserships, are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


V. A. H. HORSLEY, M.B., B.S., F.R S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


_The ELEVENTH SESSION will begin on MONDAY, OCTOBER 2, 
18 93. 

For information about the Entrance Scholarship and Exhibition Examina- 
tion in September, and for the College Prospectus, which gives full informa- 
tion in regard to the Faculties of Arts, Science, and Medicine, the Depart- 
ments of Engineering and Mining, and the Departments for the Training 
of Teachers in Elementary and Secondary Schools, apply to 

. : IVOR JAMES, Registrar. 

University Colleze, Cardiff, July 12, 1893. 





LIVERPOOL SCHOOL BOARD. 


The Board require at once the services of an ASSISTANT SCIENCE 

DEMONSTRATOR. The person appointed must be qualified to take 
part in the Experimental Science Teaching (Mechanics, —, and 
Phy 5 a given in the Board Schools, and to teach Subjects I., II., VIII., 
, XIV., and XXIII. of the Science and Art Departments Directo ry. 
7, £100 Geet year, rising in four years to £129, with an extra annual 
‘from £3t» £11 if Applicant holds Science and Art Certificates and 
y Distinctions, and also a small proportion of the Grant received 
ses (if any) taught un¢er the Science and Art Department. 

Applications. stating >, qualifications, and experience, must be received 
not later than Thurs lay, August 17, addressed to 

EDWARD M. HANCE, Clerk to the Board. 

School Board Office, Liverpool, Ju'y 14, 1893. 











‘UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


ELECTRICAL NGINEERING. 


Prof. A. GRAY will begin, in OCTOBER next, a systematic COURSE 
of INSTRUCT ION i in E lect rical Measurement and Practical Elec tricity. 
The Physical L at oratory is fully equipped with a Comp »und Steam Engine, 
Dynamo, Second: ary Battery, and the most approved modern Measuring 
Instruments for all Branches of Electrical Engineering. L aboratory Fees 
at the rate of £1 1s. per Term for six hours per week. Co nposition Fee 
for Pe College Lectures for the Session, £10. 

Applications for Calendar, Prospectus. and general information to be made 
to J. E. LLOYD, M.A., Secretary and Registrar. 
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Sales by Auction. 


TUESDAY , JULY 25 
A FINE COLLECTION OF CURIOS FROM NEW GUINEA, &c. 
MR. J. C. STEVENS will Sell by Auction, at 


his Great Rooms. 38 King Street, Covent Garden, on TUESDAY, 

ULY zs, at half-past_ 12 precisely, a fine Collection of Curios from 

ew Guinea, comprising Spears, Mats, Shields, Cocoanut Bowls 

Dishes, Stone Adzes, Tomahawks, Swords, Clubs, and other Native 

Weapons. Also Pestles. Native Ornaments, Skulls, Paddles, Ban 

Bans, &c., &c. Also Curiosities from Fiji Islands and other parts—an 
Ivory Mat, Collection of Shells, &c., &c. 

On view the Day prior, 10 till 4, and Morni ng of Sale, and Custeges had. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 49s. 
New Price List of Minerals, Rocks, and Stratigraphical Serie 
of Fossils Post Free. 
ROCK SECTIONS for the MICRUSCUPEtrom 15. 6d.each, Post Free 
ATALOGUBS GRATIS 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEV NEWGATE STREET, LONDON, EC. 


F. H. BU BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Collections of Rocks, Minerals, Fossils, or Recent Shells furnished in 
accordance with special requirements. Scnoot Coutections of Sedi 
mentary and Igneous Ro: ks, 35 specimens of fair sige in case with divisions, 
tos. Rabbits and other objects for B iologi cal Study supplied. Card Trays 
and Glass-topped Boxes of any required dimensions made promptly to order 
Sections of Shells and general Lapidary’s Work executed. Micro. Rock- 
Slides new to stock :—Schistose Elaulite—Syenite, Norway; Dolerite, 
Rowley ; Porphyritic Pitchstone, Beinn Shiant; and Sanidine Trachyrte, 
Gleichenberg. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor cceruleus, Syongilla fluviatilis, Floscularia 
cornuta, Melicerta ringens, Notops brachionus, Plumatella repens, and other 
beautiful objects of Pond Life; also Amoeba, Hydra, Spirogyra, and 
other types for Students. Specimen Tube, with Drawing and 
Description, One Shilling, Post Free. . 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


and Surveying Instrumerts 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
GoL_p MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1836. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
AN 


IHOLLOWAY'S Oa iy) INFALLIBLE 
REMEDY 

For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 

ULCERS. If effectually rubbed on the Neck and Chest, it cures 

§ JRE THROATS, BRONCHITIS, COUGHS and COLDS ; and for 

GOUT, RHEUMATI3M, and all Skin Diseases itis unequalled 











xCli - 


NATURE 





[JuLy 20, 1893 





Just Ready. Pp. 148. 4301 Titles. Free on Application. 


(No. 245.) A Catalogue of Books on 
the Mathematics, pure and applied, containing many works 
of the old Mathematicians ; Mathematical and Astronomica 

Journals, Observations, &c. ; Transactions and Proceedings 

of Learned Societies; Works on Engineering, Assurance, 

&c., including many from the library of the late John 

Couch Adams, F.R.S., Lowndean Professor of Astronomy 


in the University of Cambridge ; and from other Sources. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


Now RE ADY. 


A PHOTOGRAPHIC ATLAS OF THE 


NORMAL SOLAR SPECTRUM. By GEORGE HIGGS, F.R.A.S. 
Containing upwards of One Hundred Maps, and extending from A 2990 
in the ultra violet to A 8345 in the invisible red end. 


Atmospheric regions represented under all possible conditions of solar 
altitude, temperature, and humidity. 


In 44 Parts, 4 Diameters, £8 8s. Single Parts, 4s. 
In 45 Parts, 2 Diameters, £3 3s. Single Parts, rs. 6d. 
In rs Parts, Original Size, £1 rs. 











467 West Dersy Roan, Liverpoot. 


Just Published. With 100 Illustrations, som: of which are Coloured. 


8vo, 10s, net. 


ELEMENTS OF BACTERIOLOGY ; 
FOR PRACTITIONERS AND STUDENTS. 
WitH Espectat REFERENCE TO Practica METHOD; 

By Dr. S. L. SCHENK, 

Professor (Extraordinary) in the University of Vienna 
Translated from the German, 
By W. 
Dub., 


with 
R. DAWSON, B.A 


late University Travelling Prizeman in Medicine 


an Appendix, 
M.D., 


ey 4 


Univ. 


LONGMANS, GREEN 


London : 


& CO. 











Now Ready, Profescly etete’, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailliere, Tindall, & Cox, King William Street, Strand. 


SCIENCE INSTRUMENTS. 


SOSSSCSSSSOOSCOOSD 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- | 


ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


SSOSCSSSCSSSCSOSOSOSE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET. 


Newcastle-on-Tyne. 
PARTNERS— 
N.H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 








THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 
Profs. HUMPHRY, TURNER, and M‘KENDRICK. 
Vol. XXVII.—New Series, Vol. VII.—Part IV. JULY, 1893. 
Now Ready. Price 6s. 
With Plates and Woodcuts. 
CoNTENTS :— 

.—R. H. Woods, M.B. Law of Transverse Vibrations of Strings applied 
to Human Larynx. 
.—B. C. A. Windle, M.D. 
—A. V. Meigs, M.D 
and Kidneys. 
4.—G. Sanders. M.B. Congenital Malformation of Heart ; 


position of Aorta and Pulmonary Artery. 
.—J. Griffiths, M.D. 


N 


Early Malformations of Embryo 
Cystic Degeneration of Heart, Spleen, Liver, 


Ww 


with Trans- 


5 Structural Changes observed in Testicles of Aged 
Persons. (Plate XXIII ) 

6.—J. Griffiths, M.D. Structural Changes in Testicle of Dog when it is 
replaced within the Abdominal Cavity. (Plates XXIV.-XXV.) 

7.—F. J. Shepherd, M.D. Symmetrical Depressions on Exterior Surface 


of Parietal Bones. 


8.—F. G. Parsons, F.R.C.S. Morphology of J/usculus Sternalis. 
9.—E. W. om M.D. Histology of Hedgehog. (Plates XXVL., 
XXVII 


10.—Prof. Macalister, M.D. Development and Variations of Atlas. 

11.—G. B. Howes, F.L.S. Mammalian Pelvis, with especial reference to 
Young of Ornithorhynchus Anatinus, (Plate XXVIII.) 

12.—O. J. Kauffmann. Subdivision of Pouch of Douglas in Female into 
Three Fossz. 

3% M. Buchanan, M.D. 

—Notices of New Books. 
- "—Index. 
16.—Proceedings of the Anatomical Society of Great Britain and Ireland 


London: CHARLES GRIFFIN & CO., Ltd., 
EXETER STREET, STRAND. 


Meckel’s Diverticulum. 


This day is published, 317 pp., Imperial 4to. cloth, with numerous Coloured 
lates and Original lllustrations, £3 3s. net. 


EXPLORATION OF MOUNT KINA 
BALU, NORTH BORNEO. By JOHN WHITEHEAD 
With an Aopendix giving full descriptions of the various Species of 
Mammals, Birds, Reptiles, Insects, &c., collected by the Author in 
Borneo, Palawan, and Eastern Java. 


GURNEY & JACKSON, 1 Paternoster Row 
(Mr. Van Voorst’s Successors). 





CHEMIST wanted for Candle and Soap 
Works. Preference given to on who has had experience in similar 
business. —Apply by letter only to J. C. and J. Fievp, Ltd., 15 Upper 
Marsh, Lambeth, S.E. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH) 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks. Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 





Now Ready, Cloth, 8vo, Price r2s. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE &. 
By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY 


By JULIEN DEHY, F.R.M.S. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 





Instrument Company, Cambridge. 


Address all communications ‘‘ Instrument Compapry, 
Cambridge.’’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 
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REYNOLDS AND BRANSON’S) CONCHOLOGY. 
NEW CATALOGUE 














OF > fie 
' + ® CR | 
Chemical and Physical Apparatus , A 
J am Opie 
. mirabile. pulchellum. 
Pure Chemicals and Reagents. E. Smith. G. Austen. 
aoe HELIX FULTONI. 
NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS. COLLECTIONS AND SPECIMENS BOUGHT. 
Contains Prof. SMITHELLs’ Fiame Cone Separator, as exhibited CoAmceeNs son mussuue snem £5 vo fon. 


at the Soirée of the Royal Society; Lecture Apparatus as ee een oe ore 


described in ‘‘ Newth’s Chemical Lecture Experiments” ; and GLASS-TOPPED BOXES, CARD TRAYS, &c 


many other new Instruments used in Research, or for 








technical and teaching purposes. HUGH FULTON (Conchologist), 
Post Free to Customers, and Professors of 216 KING’S ROAD, LONDON. S.W 
Science, de. : rote 
14 COMMERCIAL ST., LEEDS. MINERALOGY. 








PRECIOUS STONES AND GEMS. SAMUEL HENSON, 


NOVELTIES IN CUT STONES FOR | 


JEWELLERY AND ORNAMENT. Sere eernene ne are ore 


Several New and Interesting Species having extraordinary ESTABLISHED 1840. Late 277 STRAND. 
Lustre and Colour, also strange and unusual Colours in other Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates» 
Stones, may be selected by Collectors and others at moderate Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
prices, on application to LATEST ARRIVALS. 


Mr. HENSON has just received some good Groups of Japanese Stibnite, 
JAM ES R. G = EG O RY, interesting Quartz Crystals inclosing Rutile and other Substances, and a 

M a Rock Crystal Ball, 44 —— Lecy A free = flaws, 
small Crystal Balls, with inclosures oc rystal Carvings, &c., &c.; 

INERALOGIST AND LapIDARY, Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 


88 CHARLOTTE St., FITZROY SQUARE, LONDON. W. Diatomaceous Earth from Hakodati, Japan. 


WIMSHURST INFLUENCE MACHINES. 


School Form with 12 4 Plates 











16 i ~ 10 9 
Harvey and Peak’s Form, best make, 15in. Plates 4100 " 
” 99 ” 17in. 5» . 5100 
9 20in. , .. 6100 
Ditto, strongly built for Laboratory Sangeree 
with 24in.Plates. om - 8100 


SPECIALLY RECOMME NDED 


COMBINED AMMETER AND VOLTMETER. 
Reading to 10 Amps. and iO Volts., £2 10 Oo. 


Catalogue of 340 Illustrations by post, 6d. 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain 


56 CHARING CROSS ROAD, LONDON, W.C 


PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. 1T IS SENT POST FREE. 


‘* OPTIMUS ”’ 
PHOTOGRAPHIC 
OUTFITS. 








Ti 
OPTIMUS ¢ 

R Wid zle, Lo s ‘a 
MAGAZINE HAND CAMERA. | siise “Optimus Rapa Rectliness Less, lnsamtantos Shue ear 


nS Se ee 


Pictures 44 in. by 34 in and best Waterproof Case. 
Carries Twelve Dry Plates. No Dark SI des. Plates changed by turning For Plates 4} by 3} . des a in oo oe . £10 
a button. For Plates 64 by i ’ £12 
Fitted with Rapid Euryse pe ... w- 210/- For Plates 84 by 64 ... £15 


PERKEN, SON, & RAYMENT, eam “LONDON. 
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MESSRS. MACMILLAN & G0.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


TEXT-BOOK OF GEOLOGY. By Sir Arcnipatp Gerke, LL.D., F.RS., 
Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations. Third Edition. Thoroughly Revised. Medium 8vo. [/mmediately. 

A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. M. Batrour, 
M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo. Vol. I., 18s. Vol. II., 21s. 

PHYSICS: ADVANCED COURSE. By Geo. F. Barker, Professor of Physics 
in the University of Pennsylvania. 8vo, 215. 

APPLIED MECHANICS. By James H. Correritt, F.R.S., Professor of Applied 
Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 

HAND-BOOK OF FIELD AND GENERAL ORNITHOLOGY. By Prof. 
ELLIOTT COUES, M.A. Illustrated. 8vo. ros. net. 

A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Atrrep DanIeLL, 
M.A. Second Edition. Medium 8vo, 21s. 

ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Prof. G. H. 
EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 

A POPULAR TREATISE ON THE WINDS. By Wiutram Ferret, M.A., 
Ph.D. 8vo, 17s. net. 

A TEXT-BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., F.RS., 
Professor of i 9 Cambridge. Illustrated. Fifth a largely Revised, 8vo. Parts I, II., IV., 10s. 6¢. 
each. Part III., 6¢. Appendix by Dr. SHERIDAN LEA, 7s. 6d 

A TEXT- BOOK ‘OF THE PHYSIOLOGICAL CHEMISTRY OF THE 
ANIMAL BRODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [Vol. LZ. shortly. 

A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. By D. J. Hamit- 
TON, M.B., F.RC.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously Illustrated. Vol. I. 
Med. '8vo, 255. [Vol. LI. shortly. 

THE ELEMENTS OF THERMAL CHEMISTRY By M. M. Pattison 
MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6d. 

MULLER’S FERTILISATION OF FLOWERS. | Translated by D’Arcy W. 
THOMPSON, B.A. With a Preface by Bes s DARWIN. With Illustrations. Medium 8vo, 21s 

POPULAR ASTRONOMY. By Simon Newcoms, LL.D., Professor U.S. Naval 
Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo. 18s. 

OUTLINES OF GENERAL CHEMISTRY. By Prof Wituetm Ostwa op. 
Translated by J. WALKER, D.Sc., Ph.D. 8vo, tos. net. 

THERMODYNAMICS OF THE STEAM ENGINE AND OTHER HEAT 
ENGINES. By CECIL H. PEABODY, Massachusetts Institute of Technology. 8vo, 215. , 
THE THEORY OF LIGHT. By Tuomas Preston, M.A. With Illustrations. 

8vo, 155. net. 


A TREATISE ON ORE DEPOSITS. By J. A. Puiturps, F.R.S. With numerous 


Illustrations. Medium 8vo, 25s. 
INORGANIC CHEMISTRY. 3y Ira Remsen, Professor of Chemistry in the 
Johns Hopkins University. Medium 8vo, 16s. 
A TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. By Sir 
HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 215. 
Vol. II. Two Parts. 18s. each. 
Vol. III. —— ANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., 1V., and VI., 21s. each. Parts II]. and V., 18s. each. 
ro T 
MICROSCOPIC: AL PHYSIOGRAPHY OF THE ROCK-MAKING MINE- 
RALS. By H. ROSENBUSCH. Translated by J. P. Ippincs. 8vo. Illustrated. 245. . 
THE MYOLOGY OF THE RAVEN (Corvus corax simmatns). A Guide to the 
Study of the Muscular System in Birds. By R. W. WE A NATO) Svo, 13 
A TEXT-BOOK OF COMPARATIVE ANATOMY. ‘By Dr. ARNOLD LANG. 
With Preface by Pro” Dr. ERNsT HAECKEL. Translated i; H. M. BERNARD, M.A. Cantab., and M. BERNARD. 
Part I. 8vo, 175. net. 
ELEMENTS OF THE COMPARATIVE ANAT OMY OF VERTEBRATES. 
By Prof. R WIEDERSHEIM. Adapted by W. NEwTon PARKER. 8vo, 12s. 6d. 
TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. 
By Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 
Part .—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. 
Part IlL—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6¢. Sections IX.— 
XII. 125. 6d. 
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MESSRS, MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


A SUPPLEMENT TO MR. GALTON’S BOOK ON “FINGER PRINTS.” 
THE DECIPHERMENT OF BLURRED FINGER PRINTS. By Francis 


GALTON, F.R.S. 8vo, 2s. 6¢. net. A Supplementary Chapter to Mr. Galton’s ‘‘ Finger Prints.” 





BY THE SAME AUTHOR. 
FINGER PRINTS. By Francis Gatton, F.R.S. With numerous Illustrations. 8vo, 6s. net. 


TIMES.—** The whole subject is handled with that rare patience and thoroughness in investigation, and that keen but 
cautious acumen in interpretation, which are characteristic of all Mr. Galton’s work.” 

BOOKMAN.—*‘ An ingenious and very remarkable book. . The results of recent investigations are noted and discussed, 
and the most careful directions are given to those who wish to pursue the research.” 


SECOND EDITION REVISED. 
LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parxgr, D.Sc., 


F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zedend. With eighty-eight Illustrations. Second 
Ec tition, revised, crown 8vo, 10s. 6d, 
THE LANCET.—“If this ‘is diligently studied the students carry away with them not only a good general knowledge o! 
Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 
what has been patiently and closely examined. % 


NATURE,.—* An extremely well-written, well-considered, and original class-book.”’ 

THE ATHENA: UM.—“ An original and instructive little text-book . . . accurate and well written . . . The author has 
shown that it is perfectly possible to illustrate the chief generalisations of biology by the simplest organisms.” 

THE SPECTATOR.—* A well-written and certainly instructive text-book. . . . The book is well illustrated, and plenty 


of practical advice is given.” 
NEW BOOK BY MR. WYNTER BLYTH. 


LECTURES ON. SANITARY LAW. By A. Wynter Biytn, M.R.CS., 
L.S.A., Fell. Chem. Soc., Fell. Inst. Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for 
St. Marylebone, &c. 8vo, 8s. 6d. net. 
7IMES.—*‘ A lucid and capable exposition of a great and growing subject.” 
SCOTSMAN.—** Likely to be of the greatest value to the student of Sanitary Science. They are admirably arranged and 
treat of their subject in a clear, concise and business-like fashion.” 
BY THE SAME AUTHOR. 


A MANUAL OF PUBLIC HEALTH. §8vo, 17s. net. 
NEW AND ENLARGED EDITION. 


HYGIENE: Its Principles as applied to Public Health, adapted to the requirements 
of the Elementary and Advanced Stages of the Science and Art Department. By EDWARD F, WILLOUGHBY, M.B. 
New Edition. Crown 8vo. [ln July. 


THE SOIL IN RELATION TO HEALTH. By Hewry A. Miers, of the 


Natural History Department of the British Museum, and ROGER CROSSKEY, D.P.H. Crown 8vo, 35.6. 
SECOND AND CHEAPER EDITION. 


A POPULAR TREATISE ON THE WINDS. Comprising the General Motions 
of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM FERREL, M.A., 
Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of Sciences, and of other 
Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ABRIDGED FROM PROFESSOR BALDWIN’S *“‘*HANDBOOK OF PSYCHOLOGY.” 


ELEMENTS OF PSYCHOLOGY. By James Mark Batpwiy, Professor-Elect in 


Princeton College, Professor in the University of Toronto, Author of ‘‘ Handbook of Psychology.” Crown 8vo, 7s. 6d. 
A NEW PART. 


DICTIONARY OF.POLITICAL ECONOMY. Containing articles on the main 
subjects usually dealt with by Economic Writers. Edited by R. H. INGLIS PALGRAVE, F.R.S. Part V. De Cardenas 
—Drawing. 8vo, 3s. 6d. net. 

SPEAKER.—“ The book promises to be, in its complete form, a permanent and authoritative addition to the front rank of 
works of reference.” 


SOCIALISM AND THE AMERICAN SPIRIT. By Nicuoras Parne Gitman. 
Crown 8vo, 6s. 6d. 
*.” A discussion of the present position and probable future of Socialism and Social Reform in the United States. 
BY THE SAME AUTHOR. 
PROFIT-SHARING BETWEEN EMPLOYER AND EMPLOYEE. A Study 
in the Evolution of the Wages System. Crown 8vo, 7s. 6d. 
MACMILLAN AND CO., LONDON. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


"No. 1239, VOL. 48.] 


Registered as a Newspaper at the General Post Office.] 


NEWTON & CO.’S NEW TOP. 


Illustrates the Stability 
due to rotation, in a very 
novel way. 





_Also the Precession of the 
Eyquinoxes, and the Nutation 
of the Earth’s Axis. 


The Steel Axis follows all 
the Curves and Angles of 
any Geometrical Figure. 

The ‘Top complete, with 
one Design and Explanatory 
Paper, 21s 

Extra Designs, 2s. 6d 
each. 





NEWTON & CO., 3 FLEET STREET, LONDON. 
Scientific Instrument Makers 
TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC 


By Special Appointment 


TO THE ROVAL INSTITUTION OF GREAT BRITAIN, ANI 
THE SCIENCE AND ART DEPARTMENT. 





NEW WATER MOTOR. 
For Chemical and Physical Laboratories, 
Dentists, and Medical Electricians. 
A, £1 16s. 0d.—B, £2 10s. 0d.—C, £3 6s. Od—-D, £18. 
B and C work up to ;'; IP; D-to} . 


JOHN J. GRIFFIN & SONS, 2° 
2 GARRICK STREET, LONDON, W.C. 





THURSDAY, JULY 27, 1893. 


[PRICE SIXPENCE. 


{All Rights are Reserved. 


NALDER BROS. & CO., 
16, RED L!ON STREET, CLERKENWELL, 
LONDON, E.C. 


TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 


MAKERS OF 
Thomson Galvanometers. Lenses. . 
D’Arsonval Galvano- Wheatstone Bridges. 


meters. Standard Resistances. 
Secohmmeters. Condensers. 
Standards of Self Induc- Standard Cells. 

tion. Electrometers. | 
Micrometer Gauges. Carey Foster Bridges. 
Ammeters. hronographs. 
Voltmeters Telescopes. 
Microscopes. _ Comparators. 

| Mirrors and Prisms. Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION. 


STANDARD METEOROLOGICAL INSTRUMENTS 





y 


Tweloe Hundred Engravings, 
Royal bvo, Cloth, Gilt Lettered, price 5s. 6d 








Negretti & Zambra’s Encyclopadi 


Catalogue of Mathematical, Philosophical, Op 
Reference, and Illustrated b 





containing numerous Comparative Tables of 


tical, and Standard Meteorological Instruments 


Now ready, 


NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 
HOLBORN VIADUCT, 
45 CORNHILL, & 122 REGENT STREET, LONDON. 


PRICE LISTS FREE BY POST TO ALL PARTS OF THE WORLD. 


> 
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BRITISH MUSEUM. 
EVENING OPENING (8 to Io P.M). 


The British Museum, Bloomsbury, will again be open to the 
public in the EveNniNG, from 8 to 10 o’clock, on and after 
MONDAY, AUGUST 14. 

Eastern Galleries on Mondays, Wednesdays, and Fridays ; 
Western Galleries on Tuesdays, Thursdays, and Saturdays. 

E. MAUDE THOMPSON, 
Principal Librarian and Secretary. 

British Museum, July 25, 1893. 

MAGDALEN COLLEGE, OXFORD, 1893. 
NATURAL SCIENCE DEMYSHIPS. 


There will be an Election at this College in October this year, 1893, to 
one or more Demyships in Natural Science. 





Persons will be eligible for the Demyships who will not have exceeded the 
age of nineteen years on the day of election, October 16, 1893. 


The ey nd of the Demyships is £80 per annum, inclusive of all allow- 
ances ; and they are tenable i in the first instance for two years. At the ex- 
piration of two years the tenure of each Demyship is to be renewed for a 
further term of two years, provided that the Tutorial Board shail have 
declared themselves satisfied with the industry and ; 


NATURE 
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THE ELECTRICAL 


AND 


| GENERAL ENGINEERING COLLEGE, 


good conduct of the | 


holder ; and at the end of the second period of two years it may be extended | 


for « 
to do so. 
EXHIBITIONS. 
Exhibitions will also be offered to Candidates who may fail to obtain 
Demyships, but may appear to the electors to be in need of support at the 
University and otherwise deserving. 


Persons will be eligible for these Exhibitions who will not have exceeded 
the age of twenty-one years on the day of election, October 16, 1893. 


ne year longer, if for special reasons the Tutorial Board deem it advisable | 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 
Principac—G. W. bE TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—‘* Tunzelmann, London.” 
The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 


The First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 


Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dynamo- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 


Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities. whose Names are given in the Prospectus. 


MICHIGAN, HOUGHTON. 


MICHIGAN MINING SCHOOL. 


A State School of Mining Engineering and Allied Subjects. 





Has Summer 


Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 


| Geology. 
| free. 


Their value and tenure is left entirely to the discretion of the electors in | 


each year. 
annum. 

Candidates for these Demyships and Exhibitions will be required to pass 
such an Examination in Classics and Mathematics as will show their ability 
to pass hereafter in Responsions or an equivalent Examination. 


Persons elected will be required, subject to the regulations of the College, 
to follow a definite line of study, and to present themselves in due course 
for the University Examinations prescribed for Candidates for the degree 
of B.A 


The tenure of both Demyships and Exhibitions will begin in October, 
1894, when, and not before, Candidates will be expected to commence their 
Residence. 


As a rule they have been of the value of from £25 to £50 per | 
} 


All Candidates are requested to call on the President of Magdalen, or his 


representative, on MONDAY, 
10 p m., bringing with them 

{1) A certificate of birth ; 

(2) A written testimonial to character from their Head Master, Tutor, or 
other person qualified to speak. 

The Examination will 
OCTOBER to. 

Any further Particulars may be obtained by application to Epwarp 
CuapMan, Senior Tutor in Natural Science, Magdalen College, Oxford. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The ELEVENTH SESSION will begin on MONDAY, OCTOBER 2, 
1893. 

For information about the Entrance Scholarship and Exhibition Examina- 
tion in September, and for the College Prospectus, which gives full informa- 
tion in regard to the Faculties of Arts, Science, and Medicine, the Depart- 
ments of E ngine ering and Mining, and the Departments for the Training 
of Teachers in Elementary and Secondary Schools, apply to 


IVOR JAMES, Registrar. 


OCTOBER og, between the hours of 9 and 


commence at 9.30 am. on TUESDAY, 


University College, Cardiff, July 12, 1893. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


ELECTRICAL ENGINEERING 
Prof. A. GRAY will begin, in OCTOBER next, a systematic COURSE 
of INSTRUC TION in Electrical Measurement and Practical Electricity. 
The Physical Laboratory is fully equipp:d with a Compound Steam Engine 
Dynamo, Secondary Battery, and the most approved modera M sasuring 
Instruments for all Branches of Electrical Engineering. Laboratory Fees 
at the rate of £1 1s. per Term for six hours per week. Conposition Fee 
for all College Lectures for the Session, £10 
Applications for Calendar, Prospectus. and —— information to be 


to J. E. LLOYD, M.A., Secretary and Re 


made 
*gistrar. 


Laboratories, Shops and Stamp Mill well equipped. Tuition 


For Catalogue, write the Director. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


The Council invite Applications for the Appointment of an ASSISTANT 
LECTURER in MATHEMATICS at a stipend of £150. Candidates 
must show evidence of proficiency in Applied Mathematics. 


Full particulars of duties, &c., may be obtained from the undersigned, to 
whom applications, together with Copies of Testimonials, must be sent on or 


before SEPTEMBER 5 next. 
T. MORTIMER GREEN, Registrar. 








UNIVERSITY COLLEGE, LIVE RPOOL. 


A DEMONSTRATOR of CHEMISTRY is required for next Session 
Salary £1z0. Must be a graduate. 


Applications, with statement of qualifications, to be sent on or before 
AUGUST 1, to Proressor oF CuEMistrRY, Brownlow Street, Liverpool. 


LIVERPOOL SCHOOL BOARD. 


The Board ees at once the services of an ASSISTANT SCIENCE 
DEMONSTRATOR. The person appointed must be qualified to take 
part in the Experimental Science Teaching (Mechanics, Chemistry, and 
Physics) given in the Board Schools, and to teach Subjects I., II., VIII, 
IX., X., XIV., and XXIII. of the Science and Art Departments Direct: ory. 

Salary, £100 ' first year, rising in four years to £120, with an extra annual 
payment from £3 to £11 if Applicant holds Science and Art Certificates and 
University Distinctions, and also a small proportion of the Grant received 
for the Classes (if any) taught under the Science and Art Department. 

Applications. stating age, qualifications, and experience, must be received 
not later than Thursday, August 17, addressed to 


EDWARD M. HANCE, Clerk to the Board. 
School Board Office, Liverpool, July 14, 1893. 


Scientific Memoirs, &c., translated from 
Italian, French, and Spanish. References as to thoroughness and 
capacity.—Address, ‘‘ M. K. B.,”’ 70 Earl’s Court Road, W 





A NEW PART. 
DICTIONARY OF POLITICAL ECO- 
NOMY. Containing articles on the main subjects usually 
dealt with by Economic Writers. Edited by R. H. 
INGLIS PALGRAVE, F.R.S. Part V. De Cardenas— 
Drawing. 8vo, 3s. 67. net. é 
SPEAKER.—‘ The book promises to be, in its complete 
form, a permanent and authoritative addition to the front rank 
of works of reference.” 


MACMILLAN AND CO., LONDON. 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1893-94 wil! open on TUESDAY, 
OCTOBER 3, when the Prizes will be distributed at 3 p.m. by the 
Right Hon. LORD THRING, K.C.B. 

1t1wO ENTRANCE SCIENCE SCHOLARSHIPS of £150 and 
60 eee, open to first-year pe will be offered for com- 
petition. The Examination will be held on September 27, 28, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates. 


Scholarships and Money Prizes of the value of £300 are awarded at the 


Sessionai Examinations, as also several Medals. 


Special Classes are held throughout the year for the Preliminary Scientific | 


and Intermediate M.B. Examinations of the University of London. 
41! Hospital Appointments are open to Students without charge. 


The Fees may be =: in one sum or by instalments. Entries may be | 


made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 


also has a List of local Medical Practitioners, Clergymen, and others who | 


receive Students into their houses. 
For Prospectuses and all particulars apply to 
_G. _H. - MAKINS, Dean. 


DUST IN AIR. 


Instruments designed by JOHN AITKEN, Esq., F.R.S., &c., | 


and made under his instructions. 
THE POCKET DUST COUNTER 


Has Moist Chamber, Millimetre Scale on glass, Viewing Lens, Graduated 
Measuring Air-pump, 2 Stopcocks. In Case, 44 x 3 X 1}; Weight, 10 ozs. 
PRICE £6 6s. 


THE KONISCOPE, 
For the Study of the Colour Pheno nena of Cloudy Condensation, due to dust. 
Half-metre Moist Chamber Glass Ends, Air-pump and Stopcock ; Weight, 
1lb. 1402s. PRICE £8 8s. 


ee | Rea WE! BLOWPIPE 
BORATORY, 
FOR GEOLOGISTS, pranncprepetencel AND SCIENTIFIC 
VOYAGEURS. 
For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay and Blowpipe Tools and Reagents, with a fine Balance in 
collapsible glass case. Travelling Case measures 214 < 17} x 184; weighs 


so lbs. PRICE £25 12s. 6d 





THE CANTILEVER PROJECTION LANTERN. 


Flat and ¢ ypen Stage, for use at Science Lectures, Physical and Chex nical 
Experiments. Shows Lung and Whole Brain Sections for Paysiologists 
and Pathologists. Condensers 5} to 16 — dia neter. 

PRICES from £6 1 
ILLUSTRATED DESCRIP! = PA MPHLET. 


WILLIAM HUME, 


SCIENTIFIC INSTRUMENT MAKER, 
2 WEST COLLEGE STREET, EDINBURGH. 


PRICE ONE SHILLING NE?i. 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 





CONTENTS for No. 18, AUGUST, 1893. 

NOTES AND COMMENTS. 

| I.—RAINFALL AND THE FORMS OF LEAVES. 

Miss AnN1E Lorrain SMITH. 

Il.—ON THE ZOO-GEOGRAPHICAL AREAS OF THE 
WORLD, ILLUSTRATING THE DIS!RIBUTION OF 
BIRDs, 

RK. Bowp.ier Suarpe, LL.D., F.L.S. 
Ill. eae AND THE EARTH'S HISTORY. 
. BEDDARD, M. A., F.R.S. 

| ee. USEFUL METHODS IN MICROSCOPY 

| E. A. Mincuin, M.A 

V.—RECENT ADDITIONS TO OUR KNOWLEDGE OF THE 

| EURYPTLERIDA. 

y Matcoio Laurie, M.A., F.L.S. 

| VI.—SUPPOSEv FOSSIL LAMPREYS. 

A. SmitH Woopwarp, F.L.S. 
VIL. esis: ORIGIN OF rer Xk hd LEDONOUS PLANTS. 
. B. Renove, M.A., 
VIII. —1He vege Ree noe 1 IN BIOLOGY. 
. S. Buckman, F.G.S. 
SRO. BLAKE ON THE BASES OF THE CLASSIFICA- 
TION OF AMMONITES: A REVIEW. 
Some New Booxs—News or UniversiTigs, Museums, AND ScCIETIES 
—Obsiruary. 


LONDON AND New York: MACMILLAN & CO. 
EDITORIAL OFFICES: 
5 JOHN STREET, BEDFORD ROW, W.C. 


BRITISH MUSEUM (NATURAL HISTORY) PUBLICATIONS. 


CATALOGUE of the MADREPORARIAN 
CORALS in the BRITISH MUSEUM. Volume L., the Genus 
Madrepora. By G. BROOK. 4to, with 35 Plates. £1 4s. 


DULAU & CO., 37 Soho Somme, Lond 





PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, 
such as 
Self-recording Barometers, 
Self-recording Thermometers, 
Self-recording Hygrometers, 
Self-recording Galvanometers, 
Self-recording Rain-gauges, 
&c., 
Should see that they are marked 





TRADE MARK. 


This mark has been entered by the Inventors and Manufacturer 


SOCIALISM AND THE AMERICAN 
SPIRIT. By NicHoLas Patne GILMAN. Crown 8vo, 
6s. 62. 
* .* A discussion of the present position and probable 
of Socialism and Sccial Reform in the United States, 


future 


BY THE SAME AUTHOR. 
PROFIT-SHARING BETWEEN EM.- 
PLOYER AND EMPLOYEE. A Study in the Evolu- 
tion of the Wages System. Crown 8vo, 7s. 62. 


MACMILLAN AND CO., LONDON, 
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THE ROMANES LECTURE, 
EVOLUTION AND ETHICS. By the Right Hon. T. H. Huxtey, LL.D., F.R.S, 
Being the Romanes Lecture delivered in the Sheldonian Theatre at Oxford, May 18, 1893. 8vo, sewed, 2s. net. 
A THEN.EUM.—* In many ways a remarkable performance, upon which the University and the founder of the lecture no 
less than Mr. Huxley himself, deserve to be congratulated.” 


SPEAKE R.—*‘* Professor Huxley has in his time played many parts, but he has seldom played any part with more 
consummate skill than that of Romanes Lecturer at Oxford.” 


MACMILLAN AND CO., LONDON. 
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Vew Publication. Subscribers Edition, | IMPORTANT WORKS FOR SALE 
Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 5 


(the Subscriber's Name will be Printed on his or her own Copy), PROCEEDINGS OF THE LONDON MATHE. 
Entitled MATICAL SOCIETY. Vols. t to 21 (1891). Bound into 12 vols 
FOURNET 1892 Ane ae 
5 . PROCEEDINGS oF THE ROYAL SOCIETY OF 
SONT $:- LONDON. Vols. 1 " 52 (Feb. 1893). 50 volumes uniformly bound in 
AN ILLU SORY EVE DISEASE. cloth and 2 in cloth. 
PROGRESSIVE (sic) MYOPIA | TRANSACTIONS: OF THE ROYAL SOCIETY OF 
Case No. 1.—Culled from Mr. Ropert BrupENELL CARTER. LONDON, from 1875 to 1885. 28 vols. in cloth as published. £25. 
One Lithographed Prescription. Four Wood Engravings. MATHEMATICAL QUESTIONS, with their Solutions 
Case No. 2.—Culled from Mr. NETTLEsHIP. | from the -ducational Times. — by Ww J. C. Mitrer. Vols.1 
One Lithographed Moorfields Hospital Form. to 57 (1892) in boards as published. 12 
Case No. 3.—Culled from Mr. Joun Couper. REPORTS OF ‘1HE BRITISH ASSOCIATION 
. One Lithographed Moorfelds Hospital Form. FOR THE ADVANCEMENT OF SCIENCE, from 1357 to 1892. 
Case No. 4 a from pe, & - Qu aye ea -. 6 vols. £5 55 7 
One Lithographed Moorfields Hospital Form. : a. 
Case No. 5.—Culled io Mr. Georce L one. MONTHLY NOTICES OF THE ASTRONOMICAL 
~ One L ey yy: orfields Hospital Form. ee oe mt eel V be I a 17 bound into 7 volumes cloth 
Case No. 54is.—Culled from Mr. CrircHetr. St oes ave. 
” One Lithographed Prescription. MEMOIRS OF THE ASTRONOMICAL SOCIETY 
) Is. 36 to 866-8 s. ) £2 2s. 
FOURNET ON CONVERGENT SQUINT. | GE RORSON. Wh seg GED spe ge 4 





Case No. 6.—Culled from Mr. NetrTiesuir. 


Two Lithcgrapheo Mecorfields Fospital Forms. One Wood E ing. com "4 
ve"“FOURNET ON RETINOSCoPY. | MACMILLAN AND BOWES, 


WANTED A TRIBUNAL. CAMBRIDGE. 
Printed and Sold by 
A. FOURNET, Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, Postage 44d. 
18, BENTINCK ST., WELBECK ST., LONDON, W. AN INTRODUCTION TO THE STUDY OF THE 
Price 2s. 


DIATOMACE &. 
SCIENCE INSTRUMENTS. By F. W. MILLS, F.R.M.S., with a 


SOSSSSSSSOOOOOS | B I B L I oO G R A P H . 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- | By JULIEN DEHY, F.R.M.S. 
ments of Science which are used in teaching and demonstrating 


. . London: ILIFFE & SON, 3 St. Bride Street, E.C. 
every branch of Physical Science, as well as of the Instruments 08 : 





which are used in Original Research and in the applications of NOW READY. 
Science to Technical Industries and Pursuits. A PHOTOGRAPHIC ATLAS OF THE 
YON-CU NORMAL SOLAR SPECTRUM. By GEORGE HIGGS, F.R.A.S. 
PRICE TO NON-CUSTOMERS, 2s. 6d. POST FREE. Containing upwards of One Hundred Maps, and extending from A 2990 
POSSSOSSOCOSCSOE in the ultra violet to A 8345 in the invisible red end. 
Atmospheric regions represented under all possible conditions of solar 
B RA DY & M ARTI N, | altitude, temperature, and humidity. 
I Parts, 4 Di ters, £8 8s. Single Parts, 4s. 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET. | In = 5 tales ~ haem 35. Single ae a ad 
Newcastle-on-Tyne. In 15 Parts, Original Size, £1 rs. 
PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. | 467 West Dersy Roan, Liverroot. 


Alembic Club Reprints of Important and Scarce Historical 
ENTOMOLOGY CONCHOLOGY Works Relating to Chemistry. 
° ‘ Foundations of the Atomic Theory. 


PAPERS, &c., by Joun Darton, W. H. a. and bey 
TO BE SOLD (THOMSON 1802-1808). Just Published. Cr. 8vo, Cloth, 1s. 8¢. post free. 
, : Black's (Prof. 1766— 1797) Experiments upon 
1.—A spiendid Collection of LEPIDOPTERA, the | Magnesia, &e. 


work of a distinguished Entomologist, containing 1s. 8d. post free. 
3700 Specimens, classified after Latreille. _ WILLIAM F. CLAY, 18 Teviot Place, Edinburgh. 

2.—A fine Collection of SHELLS, comprising 1300 Instrument Company, Cambridge. 
Specimens, originating principally from Oceania and Addressall communications ‘‘ Instrument Company, 
the Indian Sea. | Cambridge.”’ 


APPLY TO Price List of Scientific Instruments, sent post free. 


M R. WI LLIAM LEWE LI N 5 | Illustrated Descriptive List sent on receipt of rs. 64. 


The Cambridge Scientific Instrument Company, 
548, Oxford Street, London, W. oMemst. Tibb’s Row, Cambridge, 
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NEW CATALOGUE 
Chemical and Physical Apparatus, 


Pure Chemicals and Reagents. 


NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS. 

Contains Prof. SMITHELLs’ Fiame Cone Separator, as exhibited | 

at the Soirée of the Royal Society; Lecture Apparatus as 
described in ‘‘ Newth’s Chemical Lecture Experiments” ; and 

many other new Instruments used in Research, or for | 

technical and teaching purposes. 
Post Free to Customers, and Professors of 
Science, dc. 


14 COMMERCIAL ST., LEEDS, | 





CONCHOLOGY. 








Opisthostoma Opisthostoma 
mirabile. pulchellum. 
E. Smith. G. Austen. 


HELIX FULTONI. 
COLLECTIONS AND SPECIMENS BOUGHT. 


COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 


EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


MINERALOGY. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 








LATEST ARRIVALS. 

_ Mr. HENSON has just received some good Groups of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
VeryFine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 
Small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c.; 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The Rock Sections in stock include Eberstadt Diorite, New Zealand 
Dunite, Saxon Granulite and Minette, Luxullianite, Grand Canary Rhyolite 
and Palagonite Tuff and Plauenscher Grund Syenite. Among minerals 
recently received from abroad are good examples of Anglesite, Aphthitalite, 
Asbolan, Bauxite, Bole, Epsomite, Hausmannite, Manganite, Prase-Opal, 
Wad and Carinthian Wulfenite, Hydra, Amphioxus, Dogfish, Rabbits, and 
ther objects for biological study always on hand. A specimen of Osteo | 
glossum from Queensland, and a small coilection of South American Birds. | 
>kins now for disposal. Card Trays and Glass-topped Boxes made toorder | 


ALBERT EDWARD JAMRACH 
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PRECIOUS STONES AND GEMS. 


NOVELTIES IN CUT STONES FOR 
JEWELLERY AND ORNAMENT. 
Several New and Interesting Species having extraordinary 
Lustre and Colour, also strange and unusual Colours in other 
Stones, may be selected by Collectors and others at moderate 





| prices, on application to 


JAMES R. GREGORY, 
MINERALOGIST AND LapIpDARy, 
88 CHARLOTTE Sr., FITZROY SQUARE, LONDON,W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor cceruleus, Spongilla fluviatilis, 
cornuta, Melicerta ringens, Notops brachionus, Plumatella repens 
beautiful objects, of Pond Life; also Ameba, Hydra, Spir 
other types for Students. Specimen Tube, with Drawing and 
Description, One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 






(Late CHARLES JAMRACH) 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 





THIS 
MEDICINE 


WES 


Is unequalled in the Cure of all Disorders of the LIVER, 





STOMACH, KIDNEYS AND BOWELS. A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of th 
System, if suffering from WEAKNESS AND DEBILITY, 
and és unequalled in Complaints incidental to Feuaies 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carventer, Esy, Prof. Fornes. New 
Triple constructed for B. J. Matpex, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. D Prize Medal. | 
Award. Supplied to the Royal Polytechnic n, Dr. H. Gr 
Guinness, Madame Ave.ina Parti, & 0 
Science Lecture Sets. Novelties Cheapest and 
trated Catalogue 300 pages. 15. ; st sed r do., 
lets Free —HUGHES, Speciatis Brewster House 
Kingsland, N 













NOTICE.—Advertisements and business letters for 
NATURE should te addressed to the Publishers; 


Editorial communications to the Editor. The 
telegraphic address of NATURE #s ‘‘ PHUSIS, 
LONDON.” 

SUBSCRIPTIONS TO « NATURE.” 

Zs 4. 

Gs 55. Na as es SS HAS a ke 
DNS 6 5 + tne sc a se OSES 
Quarterly Pon eee ee fs ok. 

To ALL PLACES ABROAD :— 
DO ae ee ees ci ce BSS 
DE we cc a a ee Se 
Quarterly .....-. eo 8 o 


Money Oraers payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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MESSRS. MACMILLAN & CO’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


TEXT-BOOK OF GEOLOGY. By Sir Arcuipatp Gerkiz, LL.D., F.R.S., 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations. Third Edition. Thoroughly Revised. Medium 8vo. [ Shortly, 
A TREATISE ON ORE DEPOSITS. By J. A. Patcurps, F.R.S. With numerous 
Illustrations. Medium 8vo, 25s. 
POPULAR ASTRONOMY. By Simon Newcoms, LL.D., Professor U.S. Naval 


Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo. 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Atrrep Danie.t, 


M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Tuomas Preston, M.A. With [llustrations. 
Svo, 155. net. 


APPLIED MECHANICS. By James H. Correritt, F.R.S., Professor of Applied 


Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wituetm Ostwa op. 


Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. By Sir 
HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. + 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 215, 


Vol. II. Two Parts. 18s. each. 
Vol. III.—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 


Parts I., II., IV., and VI.; 21s. each. Parts III. and V., 18s. each. 
INORGANIC CHEMISTRY. By Ira Remsen, Professor of Chemistry in the 
Johns Hopkins University. Medium 8vo, 16s. 
THE ELEMENTS OF THERMAL CHEMISTRY By M. M. Pattison 


MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 125. 6d. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE 
ANIMAL BRODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [Vol. LZ. shortly. 

HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 


PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by GEorGE McGowan, Ph.D. $8vo, 145. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Prof. G. H. 
EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. Arnotp Lane. 


With Preface by Prof. Dr. ERNst HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., and M. BERNARD. 
Part I. 8vo, 17s. net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF VERTEBRATES. 


By Prof. R WIEDERSHEIM. Adapted by W. NEwToN PARKER. 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., F.RS., 
Professor of Physiology, Cambridge. Illustrated. Fifth Edition, largely Revised, 8vo. Parts I., II., IV., Ios. 60. 
each. Part III., 7s. 6¢. Appendix by Dr. SHERIDAN LEA, 7s. 62 
TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. 
By Prof. E. ZIEGLER. Translated by DoNALD MacALisTER, M.A., M.D. Illustrated, 8vo. 
Part 1. —GENEKAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. a ae : 
Part Il.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—YIII. Second Edition, 12s. 6¢. Sections IX.— 
XII. 12s. 6d. 
A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. By D. J. Hami.- 


TON, M.B., F.RC.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously Illustrated. Vol. I. 
Med. 8vo, 25s. [ Vol. LI. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. M. Batrour, 


M.A., F.R.S. In two Vols. Second Edition. Medium 8vo. Vol. I., 18s. Vol. II., 215. 


HAND-BOOK OF FIELD AND GENERAL ORNITHOLOGY. By Prof. 


ELLIOTT COUES, M.A. Illustrated. 8vo. tos. net. 
MACMILLAN AND CO., LONDON. 
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MESSRS, MACMILLAN & CO.’S NEW SCIENTIFIC BOOKS. 


BRITISH FOREST TREES AND THEIR SYLVICULTURAL CHARAC- 


TERISTICS AND TREATMENT. By JOHN NISBET, of the Indian Forest Service. Crown 8vo, 6 
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5. net. 
7/MES.—‘‘ A concise but competent practical treatise.” 


MANCHESTER GUARDIAN.—“* The book is in all respects an admirable one, abounding in knowledg: lucidly 
conveyed.” 


ACA DEM Y,—* The book is a necessity to sylviculturists, while all who are interested in arboriculture will learn from Mr. 
Nisbet’s pages much that may well be pondered.” 


SECOND EDITION REVISED. 


LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, D.Sc., 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. With eighty-eight Illustrations. Second 
Edition, revised, crown 8vo, 10s. 6d. 


THE LANCET.—‘‘TE this is diligently studied the students carry away with them not only a good general knowledge of 
Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 
what has been patiently and closely examined.” 


NEW BOOK BY MR. WYNTER BLYTH. 
LECTURES ON SANITARY LAW. By A. Wynter Btiytu, M.R.CS., 


L.S.A., Fell. Chem. Soc., Fell. Inst. Chem., Barrister-at-Law, Medical Officer of Health and Public Analyst for 
St. Marylebone, &c. 8vo, 8s. 6d¢. net. 


TIMES.—‘ A lucid and capable exposition of a great and growing subject.” 


BY THE SAME AUTHOR. 
A MANUAL OF PUBLIC HEALTH. 8vo, 17s. net. 


NEW AND ENLARGED EDITION. 
HYGIENE: Its Principles as applied to Public Health, adapted to the requirements 


of the Elementary and Advanced Stages of the Science and Art Department. By EDWARD F. WILLOUGHBY, M.B. 


New Edition. Crown 8vo. (Shortly. 


THE SOIL IN RELATION TO HEALTH. By Henry A. Miers, of the 


Natural History Department of the British Museum, and ROGER CROSSKEY. Crown 8vo, 35.62. 


SECOND AND CHEAPER EDITION. 


A POPULAR TREATISE ON THE WINDS. Comprising the General Motions 


of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &. By WILLIAM FERREL, M.A., 
Pb.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of Sciences, and of other 
Home and Foreign Scientific Societies. Second Edition. Svo, 17s. net. 


ABRIDGED FROM PROFESSOR BALDWIN’S “HANDBOOK OF PSYCHOLOGY.” 


ELEMENTS OF PSYCHOLOGY. By James Mark Batpwtn, Professor-Elect in 


Princeton College, Professor in the University of Toronto, Author of ‘* Handbook of Psychology.” Crown Svo, 75. 62. 


SOME LECTURES BY THE LATE SIR GEORGE E. PAGET. K.C.B., 
M.D., F.R.S., Regius Professor of Physic in the University of Cambridge. Edited from MSS. with a Memoir by 
CHARLES E, PAGET. With Portrait. Crown Svo, 5s. 

BRITISH MEDICAL JOURNAL,—“ Sir George Paget treats of topics which are of perennial interest, and the style is so 
easy and simple, that the lectures on alcohol and on the mental causes of bodily disease, which take up two-thirds of the space 
may well be perused by any intelligent layman with pleasure and advantage.” 


learn 


LANCE7.—** It is pleasant to turn from the teeming records of new ‘discoveries’ and the intricate details of moder: 
esearches to these lucid expositions of problems that daily confront the medical practitioner, who, bewildered by the abundance 
nd complexity of the former, is certain to derive rest and refreshment from the latter. Above all, the lectures will be valued as 


+} ; ° . e 7 
ad gran of one whose influence is to be seen in the careers of those who were so fortunate as to have had his guidance as 
their teacher.” 7 
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TABLE OF CONTENTS. 
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UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indian and Oriental Schools and the Department 
of Fine Arts) will begin on OCTOBER 3. The Introductory Lecture will 
be given at 3.0 p.m. by Prof. W. M. Fuinpers Perrig, D.C.L 

PROFEsSORS. 
F. ALTHAUS, Ph.D. - German. 
T. HUDSON BEARE, .B. Se. " Assoc. \ Engineering and Mechanical Techno- 

M.Inst.C.E., F.R.S,E of logy. 

CECIL BENDALL, M.A.. - Sanskrit. 
Rev. T. oa BONNEY, 'D. Sc. ;\Geology and Mineralogy (Yates-Gold- 

LL.D., F.R.S., F.G.S. smid Professorship). 

FREDK. BROW N «+ Fine Arts (Slade Professorship). 
on RHYS DAV IDs, “LL. D. “*i Pali and Buddhist Literature. 
ANTONIO FARINELLI, + ~ Italian Language and Literature. 

J. A. FLEMING,M.A.,D.Sc., F.R. S. Electrical Technology. 

G. C. FOSTER, B. ~y - RS. + Physics (Quain Professorship). 

H. S. FOXWELL, M.A « Political Economy. 

ALEXANDER HEN RY, "M. A. :\ Jurisprudence and Constitutional Law 

LL.B. all and History. 

M. J. M. HILL, M.A., D.Sc. - Mathematics. 
E. HOUSMAN, M.A. ... «+ Latin. 7 

> DERE fEnglish Language and Literature 
W. P. KER, M.A. os “"\ (Quain Professorship). 

H. LALLEMAND, B.-és-Sc. - French Language and Literature. 
Rev. Dr. D. W. MARKS + Hebrew (Goldsmid Professorship). 
F. C. MONTAGUE, M.A. ... i 


. History. 
A. F. MURISON, M.A. - Roman Law. 
F. W. OLIVER, M.A., D.Sc. 


- Botany (Quain Professorship). 
KARL PEARSON, M.A.. LL.B.... Applied Mathematics and Mechanics. 
W. M. FLINDERS PETRIE, 


DLL. stp Egyptology. 
R. 8 POOLE, LL.D 
J. P. POSTGATE, M.A. Litt. D.. 
W. PRAMSAY, Ph.D., F.R.S. 
CHARLES RIEU, Ph.D. 
E. A. SCHAFER, F.R.S. ... 
T. ROGER SMITH, F.R.LB.A.. 
J. SULLY, M.A., LL.D. 


ey, | 
eat Mtast CE Bon.” nite Engineering and Surveying. 
W. F. R.z ee M.A. | Zoalogy and Comparative Anatomy 
F.R.S a (Jodrell Professorship). 
W. WYSE, M. A. ono eco ove Joos 
H. HIGGS, LLB + Statistics (Newmarch Lecturer). 
“oa H, F.C.S., F.1.C. ‘\Chemical Technology. 
HUGH STANNUS, “PRLBA) 
(Lecturer) - 


= torn ogy (Yates Professorship). 

- Comparative Philology. 

. Chemistry. 

. Arabic and Persian. 

- Physiology (Jodrell Professorship). 

. Architecture. 

” {Philosophy of Mind and Logic (Grote 
“*\ Professorship). 


jApplied Art. 


Students are admitted to all eens without previous examination. 
Scholarships, &c., of the value of £2000 may be awarded annually. 
The Regulations as to these, and further information as to Classes, Prizes, 
&c., may be obtained from the Secretary. 
J. M. HORSBURGH, M.A., Secretary. 


“UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(Incorporated under Royal Charter.) 
Departments—ARTS, SCIENCE, AGRICULTURE. 
PrincipAL—H. R. REICHEL, M.A., Fellow of All Souls College, Oxford. 

AGRICULTURAL DEPARTMENT. 

/BJECTS— TEACHERS— 

ioe riculture—Dovcias A. Gitcurist, B.Sc. (Agric. Edin.), M.R.A.S., 
F.H A.S Assistants, Rev. Jonn Owen, M.A. (Edin.); C. Bryner 
Jones, M.R.A.S 

Che einistry— Professor, James J. Dossier, M.A., D.Sc., late Clark Fellow of 
Glasgow University. Assistant Lecturer and Demonstrator, F. Mars- 
DEN, . Se. Vic. Univ.), Ph.D. (Heidelberg). awe Lecturer in 
Agricultura! Chemistry, CHARves F. AncHIBALD, M.R.A 

Botany—Professor, Recinatp W. Puitutps, M.A., B.Sc. (Lond. ), late 
S rol ar of St. John’ s College, Cambridge. 

Zoology and Entomology—Pui.ie J. Wuite, M.B. (Edin.). 

Mathematics—Professor, GEorce B. Matruews, M.A., Fellow of St. John’s 
College, Cambridge, and Fellow of University College, London. 
Assistant Lecturer, Davip Epwarves, B.A., Gold Medallist and 
Bishop Laws Prizeman of Trinity College, Dublin. 

Physics—Professor, ANDREW Gray, M.A., F.R.S.E. 
and Demonstrator, R. W. Stewart, B.Sc. (Lond.). 

Veterinary Science—GrirritH Evans, M.D., C.M., M.R.C.V.S. 

Land Surveying. 

Architectural Drawing and Building Construction—Rosert GRIERSON. 

Farm Book-keeping—RicHarD WILLIAMS 

The Classes are so arranged that a complete Scientific Agricultural Train- 
1g is given in the two years’ Agricultural Course, which includes the sub- 
jects required for the more important Agricultural Examinations. In 
>onnection with these Classes week!y excursions are made to selected farms 
1 the Foe ne ener od for purposes of illustration. 

The Agricultural Diploma of the College is awarded to those Students 
who gain Certificates of Proficiency in all the Subjects of the Course. The 
verage cost of living in Bangor, including College Fees, is about £40 for 
the College year. 

The next Session opens on OCTOBER 3, 1393. 

Further informz ation as to Courses, Diplomas, Entrance and other Scholar- 
ships, &c., is contained i in the Prospectus of the Agricultural Department, 
which, together with the General Prospectus, containing full particulars of 
Arts and Science Classes, will be sent free on application to 

JOHN EDWARD LLOYD, M.A., 
Secretary and Registrar. 





Assistant Lecturer 


Bangor, July 1, 1293. 








| 


MAGDALEN COLLEGE, OXFORD, 1893. 


NATURAL SCIENCE DEMYSHIPS. 


There will be an Election at this College in October this year, 1893, to 
one or more Demyships in Natural Science. 


Persons will be eligible for the Demyships who will not have exceeded the 
age of nineteen years on the day of election, October 16, 1893. 


The Stipend of the Demyships is £80 per annum, inclusive of all allow- 
ances ; and they are tenable in the first instance for two years. At the ex- 
piration of two years the tenure of each Demyship is to be renewed for a 
further term of two years, provided that the Tutorial Board shail have 
declared themselves satisfied with the industry and good conduct of the 
holder ; and at the end of the second period of two years it may be extended 
for - year longer, if for special reasonsthe Tutorial Board deem it advisable 
to do so. 

EXHIBITIONS. 


Exhibitions will also be offered to Candidates who may fail to obtain 
Demyships, but may appear to the electors to be in need of support at the 
University and otherwise deserving. 


Persons will be eligible for these Exhibitions who will not have exceeded 
the age of twenty-one years on the day of election, October 16, 1893. 


Their value and tenure is left entirely to the discretion of the electors in 
each year. Asa rule they have been of the value of from £25 to £50 per 
annum. 


Candidates for these Demyships and Exhibitions will be required to pass 
such an Examination in Classics and Mathematics as will show their ability 
to pass hereafter in Responsions or an equivalent Examination. 


Persons elected will be required, subject to the regulations of the College, 
to follow a definite line of study, and to present themselves in due course 
for the University Examinations prescribed for Candidates for the degree 
of B.A 


The tenure of both Demyships and Exhibitions will begin in October, 
1894, when, and not before, Candidates will be expected to commence their 
Residence. 


All Candidates are requested to call on the President of Magdalen, or his 
representative, on MONDAY, OCTOBER og, between the hours of 9 and 
10 p.m., bringing with them 

QQ) A ‘certificate of birth ; 

(2) A written testimonial to character from their Head Master, Tutor, or 
other person qualified to speak. 


The Examination will commence at 9.30 a.m. on TUESDAY, 
OCTOBER to. 


Any further Particulars may be obtained by application to Epwarp 
CuapMAn, Senior Tutor in Natural Science, Magdalen College, Oxford. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


PRESIDENT :—H.R.H. the PRINCE OF WALES, K.G. 
CHAIRMAN oF CounciL :—The Right Hon. the EARL OF SELBORNE, 
F.R.S. 


SESSION 1893-94. 


The Matriculation Examination of the C7ty and Guilds Central Institu- 
tion will be held on September 19-22, and the Entrance Examination of the 
Day Department of the City and Guilds Technical College, Finsbury, on 
September 26. 


CITY AND GUILDS CENTRAL NSTITUTION. 


A College for higher technical instruction, adapted to the requirements of 
persons who are preparing to become Civil, Mechanical, or Electrical Engi- 
neers, Chemical and other Manufacturers, and Teachers. 


MATHEMATICAL DEPARTMENT under the direction of Prof. 
Henrici, F.R.S.; ENGINEERING DEPARTMENT under Prof. 
Unwin, F.R.S., M. 1.C.E. (Dean); PHYSICAL and ELECTRICAL 
DEPARTMENT under Prof. Ayrton, F.R.S.; CHEMICAL DEPART- 
MENT under Prof. Armstrong, Ph.D., F.R.S. 

The MATRICULATION EXAMINATION will be held on September 
19-22, andthe NEW SESSION will commence on October 4. 

Programme and full particulars of Courses of Instruction and of the 
Entrance Scholarships on application at the City and Guilds Central Insti- 
tution, Exhibition Road, S.W., or at the Head Office of the City and 
Guilds of London Institute. 


CITY AND GUILDS TECHNICAL COLLEGE. 
FINSBURY. 


The DAY DE PART MENT, for Students not under 14 years of age, 
embraces Courses of Instruction in Mechanical and Electrical Engineerin, 
and Industrial and ory Chemistry, under the direction of Prof. S. 
Thompson, D.Sc., F.R.S. (Principal), Prof. John Perry, F.R.S., and Prof. 
R. Meldola, F.R.S. 

The Entrance Examination will be held on September 26, and the New 
Session will commence on October 3. 

For further particulars of the Day Classes, Scholarships, &c., also of the 
Evening Classes, apply at the College. Leonard Street, City Road, E.C., 
or at the Head Office of the City and Guilds of London Institute. 

JOHN WATNEY, Hon. Secretary. 

City and Guilds of London Insti:ute, 

Gresham College, Basinghall Street, E.C. 
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NATURE evil 
UNIVERSITY COLLEGE OF NORTH THE ELECTRICAL 
WALES (BANGOR). AND 
SESSION 1893-94 will open on TUESDAY, OCTOBER 3. | GENERAL ENGINEERING COLLEGE, 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. AND 


Professor, A. Gray, M.A. 
PHYSICS .....+..+.., Assistant Lecturer and Demonstrator, R. W. 
\ Stewart, B.Sc. 

Professor, J. J. Doppiz, M.A., D.Sc. 

Assistant Lecturer and Demonstrator, F. Mars- 

\ pen, B.Sc., Ph.D. (Heidelberg). 

Botany—Professor, R. W. Puitiips, M.A., B.Sc. 
+e) Zoology and Physiology—Lecturer, Puitip J. 

\ Wutre, M.B. 

The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students pre- 
paring for University and other Examinations. Two Years of the Three 
Years’ Course required for Graduation in Science at the University of Edin- 
burgh may be taken at this College, and the Lectures in Chemistry, Physics. 
Botany, and Zoology, are recognized by the Universities of Edinburgh and 
Glasgow as qualifying for the Medical Degrees of those Universities. One 
Annus Medicus may be taken at this College. 

Tie extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
provision has been made for the Teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £10; Registration Fee, £1 1s. 


CHEMISTRY ...... 


BIOLOGY ...... 


Laboratory Fees (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for 
Competition at the beginning of each Session, and several are awarded at 
the close of each Session on the result of the Year’s work. 

For fullinformation as to Science and Arts Courses, apply for Prospectus 
to the Secretary and Registrar. J. E. LLOYD, M.A. 





THE LONDON HOSPITAL MEDICAL 
COLLEGE. 
The WINTER SESSION will commence on MONDAY, OCTOBER 2. 


The Hospital is the largest general hospital in the kingdom, and contains 
nearly 800 beds. Number of in-patients last year, 10,070; out-patients, 
112,y62; accidents, 12,425. 

Surgical operations daily. Major operations in 1892—1358. 

Appointments :— Forty qualified resident appointments are made annually. 
Dressers, clinical, post-mortem clerks, and maternity assistants are appointed 
every three months. All appointments are free. Holders of resident 
appointments are also provided free board. 

SCHOLARSHIPS AND Prizes.—Two Entrance Science Scholarships, value 
475 and £50, and two Buxton Scholarships, value £30 and £20, will be 
offered for competition at the end of September to New Students. Numerous 
Scholarships and Prizes are given annually. 

Prick SCHOLARSHIPS.—lInterest on £5000 will be offered shortly. 

FEES.—120 guineas in one payment, or 130 guineas by-instalments. A 
reduction of 15 guineas is allowed to the sons of members of the profession. 

Luncheons or dinners at moderate charges can be obtained in the Stu- 
dents’ Club. The Students’ Clubs Union, embracing all the Scientific, 
Social, and Athletic Clubs, are available to all Students. The Clubs Union 
Ground at Lower Edmonton has lately been opened. 

The Metropolitan, Metropolitan District, East London, and Great Eastern 
Railway Stations, are close to the Hospital and College. 

For further information apply, personally or by letter, to 

MUNRO SCOTT, Warden. 

Mile End, E. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1893-94 will open on TUESDAY, 
OCTOBER 3, when the Prizes will be distributed at 3 p.m. by the 
Right Hon. LORD THRING, K.C.B. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £150 and 
£60 respectively, open to first-year Students, will be offered for com- 
petition. The Examination will be held on September 27, 28, and 20, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates. 

Scholarships and Money Prizes of the value of £300 are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

he Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

For Prospectuses and all particulars apply -" 

a H. 


GENTLEMAN, aged 37; ‘trained as Me- 


chanical Engineering Draughtsman, &c., but specially gifted with innate 
powers of Arranging. Organising, Classifying, &c., wishes to meet with 
post where qualifications could be utilised. First-class References from 
all Employers. Full particulars, address ‘‘ System,” 122 Great Port- 
land Street, London, W. 


MAKINS, Dean. 


| 





SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 


Principac—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 


Telegrams—‘* Tunzelmann, London.” 


The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 


The First Year’s Course is arranged to qualify Students for enterin; 
Cooper’s Hill, the Central Institution Engineering College, or the Roya 
School of Mines. 


Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 


The College is provided with very complete Laboratories and Dynamo- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 


_ Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


PROSPECTUSES for the SESSION 1893-94 will be forwarded on 
application. 


I.—DEPARTMENT of ARTS, SCIENCE, and LAW 
Il—DEPARTMENT of MEDICINE. 
I1I.—DEPARTMENT OF PUBLIC HEALTH 
IV.—DENTAL DEPARTMENT. 
V.—PHARMACEUTICAL DEPARTMENT. 
VI.—DEPARTMENT for WOMEN. 
VII.—DEPARTMENT for the EVENING CLASSES 
VIII.—SCHOLARSHIPS, FELLOWSHIPS, &c. (varying in 
from £30 to £150 per annum). 
Apply to Mr. Cornisu, 16 St. Ann’s Square, Manchester; or at the 


College. 
HENRY WM. HOLDER, M.A., Registrar. 


value 


BALLIOL COLLEGE, CHRISTCHURCH, 


AND 
TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 
A combined Examination for Natural Science Scholarships and Exhib- 


tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 21, 1893. 








2 . ‘ . 

Three Scholarships and Three Exhibitions will be offered, the Scholarships 
being worth £80 a year. : ‘ ; 

The subjects for examination will be Physics, Chemistry, a logy, but 
Candidates will not be expected to offer themselves in m 1 two of 
these. 

Particulars may be obtained by application to A. VERNON Harcourt, 





Christ Church, Oxford. 





UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


The ELEVENTH SESSION will begin on MONDAY, OCTOBER 2, 
1893. = : : 

For information about the Entrance Scholarship and Exhibit 
tion in September, and for the College Prospectus, which give 
tion in regard to the Faculties of Arts, Science, and Medici 
ments of Engineering and Mining, and the Departments for t 
of ‘Yeachers in Elementary and Secondary Schools, apply te 

IVOR JAMES, Registrar. 






Training 


University College, Cardiff, July 12, 1893- 


~ LIVERPOOL SCHOOL BOARD. 


The Board require at once the services of an ASSISTANT SCIENCE 
DEMONSTRATOR. ‘The person appointed must be qualified to take 
part in the Experimental Science Teaching (Mechanics, Chemistry, and 
Physics) given in the Board Schools, and to teach Subjects I., V., VIIL., 
IX., X., XIV., and XXIII. of the Science and Art Department's Directory 

Salary, £100 first year, rising in four years to £120, with an extra annual 
payment from £3 to £11 if Applicant holds Science and Art Certificates and 
University Distinctions, and also a small proportion of the Grant received 
for the Classes (if any) taught under the Science and Art Department. _ 

Applications. stating age, qualifications, and experience, must be received 
not later than Thursday, August 17, addressed to 

EDWARD M. HANCE, Clerk to the Board. 

School Board Office, Liverpool, July 14, 1893. 
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IMPORTANT WORKS FOR SALE. 


PROCEEDINGS OF THE LONDON MATHE- 
— SOCIETY. Vols. 1 to 21 (1891). Bound into 12 vols 


PROCEEDINGS OF THE ROYAL SOCIETY OF 


LONDON. Vols. 1 te s (Feb. 1893). 50 volumes uniformly bound in 
cloth and 2 in cloth. 


TRANSACTIONS” OF THE ROYAL SOCIETY OF 
LONDON, from 1875 to 1885. 28 vols. in cloth as published. £25. 
MATHEMATICAL QUESTIONS, with their Solutions 

from the Educational Times. Edited by W. J. C. Mitter. Vols. 1 


to 57 (1892) in boards as published. £12 12s. 
REPORTS O HE BRITISH ASSOCIATION 
FOR wr ~ een T OF SCIENCE, from 1857 to 2892. 


36 vols. 


MONTHLY NOTICES OF THE ASTRONOMICAL 
SOCIETY OF LONDON. _ I hs 17 bound into 7 volumes cloth 
1851-59. ELxceedingly scarce. 


MEMOIRS OF THE ASTRONOMICAL SOCIETY 
OF LONDON. Vols. 36 to 47. (1866-81). 13 parts. 4to. £2 2s. 


MACMILLAN AND BOWES, 


CAMBRIDGE. 


KNOWLEDGE 


MAGAZINE OF SCIENCE, SIMPLY 

EXACTLY EXPLAINED, 
Edited by A. COWPER RANYARD. 

The AUGUST NUMBER contains :— 

PARALLELISM IN DEVELOPMENT. 

GALLS AND THEIR OCCUPANTS. By E. A. Burcer. 

THE SUN AS A BRIGHT LINE STAR. By A. M. CLerke. 

THE GREAT LUNAR CRATER TYCHO. By A. C. Ranvarp. 


Illustrated by Photographs of the Moon taken at the Paris 
Observatory. 


THE MIGRATION OF BIRDS. ByG,. W 
SIXPENCE MONTHLY. 
KNOWLEDGE OFFICE, 326 HIGH HOL BORN. 





A WORDED, 


By R. Lypek KER. 


7, BULMAN. 


Just Published 





With 100 Illustrations, some of which are Coloured. 
8vo, 10s, net. 


ELEMENTS OF BACTERIOLOGY ; 
FOR PRACTITIONERS AND STUDENTS. 
WitH Espectat REFERENCE TO Practica MeTHops. 

By Dr. S. L. SCHENK, 

Professor (Extraordinary) in the University of Vienna. 
Appendix, 

~ 2. 


Travelling Prizeman in Medicine. 


Translated from the German, with an 
By W. R. DAWSON, B.A 


Univ. Dub., late University 


London: LONGMANS, GREEN & CO. 


Now Ready, Cloth, 8vo, 250 pp., Price r2s. net, Postage 44d. 


AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE &. 


By F. W. MILLS, F.R.MLS., with a 
BIBLIOGRAPHY 
By JULIEN DEHY, F.R.M.S. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 


Now Ready, Profusely Illustrated, Price 7s. 6a. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailli¢re, Tindall, & Cox, King William Street, Strand. 


| 


| ISLE OF WIGHT.—TOURIST’S MAP. 


STANFORD'S TOURIST LIST. 


New Catalogue of Best Maps and d Guides, , Englis th and Foreign, 
sent post free on application. 


TWO-SHILLING TOURIST GUIDES. 
Fcap. 8vo, Limp Cloth, with Maps and Plans. 
Just Ready. Sixth ‘Edition, Revised and partly Re-written. 
ROUND ABOUT LONDON: Hisiorical, Archzological, Architec- 


tural and Picturesque Notes for Tourists within a Circle of Twelve 


Miles. By W. J. LOFTIE, Author of ‘‘ A History of London,” &c. 
The Series embraces, in addition to the above :— 
BEDFORDSHIRE. KENT. 
BERKSHIRE, NORFOL 
CAMBRIDGESHIRE. SOMERTSETSHIRE. 
CHANNEL ISLANDS. SUFFOLK 
CORNWALL. SURREY. _ 
DERBYSHIRE. SUSSEX. 
DEVON, NORTH. WARWICKSHIRE. 
DEVON, SOUTH. WILTSHIRE. 
DORSETSHIRE. WORCESTERSHIRE. 
ENGLISH LAKES. WYE (THE). 
GLOUCESTERSHIRE. YORKSHIRE, (E. & N.). 
HAMPSHIRE. YORKSHIRE (WEST). 
HERTFORDSHIRE. 


‘** Nothing can be more convenient than the volumes of this little two. 
shilling county series; the type, though closely printed, is clear, and they 
are nearly as light and twice as portable as a fairly filled cigar case.”— 
Saturday Review, 


JENKINSON’S PRACTICAL GUIDES. 
Fcap. 8vo, Cloth, with Maps, &c. 
Ninth and Cheaper Edition, Revised. 
E PRACTICAL 
GUIDE TO THE ENGLISH LAKE DISTRICT. Edited 
by the Rev. H. D. RAWNSLEY, M.A., Vicar of Crosthwaite, and 
THOMAS BAKEWELL, of Keswi:k With 8 Maps and 3 Panoramic 
Views. 6s. 
**A more useful companion, we can honestly say, could not be found. 
Let every visitor to the Lakes take Mr. Jenkinson’s volume and never part 
company with it. If, with it in his pocket, he fails to see anything that he 
ought to see, or ever loses his way, it will not be the fault of his guide.”— 
Spectator. 
The Series embraces, in addition to the above :— 
The Isle of Wight. Fifth Edition. With 2 Maps, price 2s. 6. 
Worth Wales. fourth Edition. With 2 Maps, 6s. 6d 


North Wales. Smaller Guide. Third Edition. Three Maps. 3s. 6¢. 
The Isle of Man. Third Edition, with Map. 5s. 
Carlisle, Gilsland, The Roman Wall, &c. With Map. ss. 





STANFORD’S TOURIST MAPS. 

EUROPE.—STANFORD'S PORTABLE MAP, showing the 
Railways, &c. Scale, 105 miles to an inch; size, 33 in. by 30. Coloured 
and mounted in case, ros. 

CENTRAL EURCPE.—DAVIES'S MAP, containing all the 
Railways and Stations. Roads, Rivers, and Chief Mountain Ranges 
are clearly delineated. Scale, 24 miles to an inch; size, 47 in. by 38. 
Mounted in case, 6s. 

BRITISH ISLES.—DAVIES’S NEW RAILWAY MAP 
OF THE BRITISH ISLES — PART OF FRANCE. 
Scale, 22 miles to an inch; size, 31 in. by 38. In case, gs. 

wer ey AND WALES. STANFORD'S’ LONDON 

TLAS RAILWAY AND STATION MAP.—Scale, 10 


a to an inch; size, goin. by 48. Coloured and muunted in case, 


12s. 6d. The Four Sheets can also be had separately—size of each, 22 
in. by 26. Coloured and mounted in case, each 55. 

ENGLAND AND WALES.—STANFORD’S PORTABLE 
MAP. With the Railways very clearly delineated. Scale, 15 miles 


to an inch ; size. 32 in. by 28. Coloured and mounted in case, 7s. 6d. 
ENGLISH LAKE DISTRICT.—TOURIST’S MAP. With 
all the Roads and Paths marked and Heights given. Scale, rin. toa 
mile ; size, 27 in. by 32. Price, with Roads and Lakes coloured, folded 
in case, 2s. 6d. ; full coloured, 4s. 6¢. ; mounted in case. 7s. 6d. 
Scale, 1 inch to a 
mile; size, 27 in. by 21; and descriptive VIS'tTOR’S GUIDE. 
Folded, plain, 1s. ; coloured, 1s. 6d. ; mounted, 3s. 6d. 


NORTH WALES.—-TOURIST’S MAP. Scale, 3 miles to an 


inch; size, 34 in. by 27; and descriptive VIsI TOR’S GUIDE. Folded, 
plain, 1s. 6d.; coloured, 2s.; mounted, 

SOUTH WALES.—TOURIST’S MAP. Scale, 3} miles to ai 
inch; size, 34 in. by 27; and des scriptive VISITOR'S GUIDE 


Folded, plain. 1s. 6d. ; coloured, : mou: ted, 5s 
LONDON.—COLLINS'S STANDARD MAP, Scale, 4 in.t 
a mile; sizg, 344 in. by 27. Withan Iltustrated G UIDE. Coloured; 
in case, 15.; extended size, 344 in. by 344, and full coloured, 15. 6d. 
m< sunted, 35. 6d. 
LONDON. DAVIES’S BRITISH METROPOLIS. Scale, 
3in. to a mile; size, 36 in. by 254. Coloured and mounted in case, 
75. 6d. ; or with continuatic ry southward beyond the Crystal Palace, 115. 
Other Maps at 8s. and ss. 6d. 
LONDON. MAP OF THE ENVIRONS OF LONDON, i: 
cluding Twenty-five miles from the Metropulis. Scale, } of an inch to 
a mile; size, 36 in. by 35. Mounted in case, 10s. Other Maps, 55. 
55. 6d., 35., 25. 6d., 18. 6d., or 18 
London : : 
EDWARD STANFORD, 26 and 27 Cockspur Street, 5.W 


Sole Agent for the Ordnance Maps in England and Wales. 
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UNIVERSITY OF GLASGOW. 


The Medical Session will be opened with an INTRODUCTORY 
ADDRESS by Prof. CHARTERIS, M.D., on THURSDAY, OCTOBER 
19, 1893- 

Syllabus containing Full Particulars as to the Course of Education and 
as to the Preliminary Examination required to be passed by Students before 
beginning Medical Study, may be obtained by applying to 


Mr. W. INNES ADDISON, Assistant Clerk. 


QUEEN’S COLLEGES, IRELAND. 


The PROFESSORSHIP of MIDWIFERY in the QUEEN’S COL- 
LEGE, BELFAST, having become Vacant, Candidates for that office are 
requested to forward their ‘lestimonials to the UNpErR Secretary, Dublin 
Castle, on or before the 21st day of AUGUST, 1893, in order that the 
same may be submitted to His Excellency the Lord Lieutenant. 

The Candidate who may be selected for the Professorship will hold office 
fora period not exceeding seven years. 

Dublin Castle, ®, July 28, » 1893. 


MICHIGAN, HOUGHTON. 
MICHIGAN MINING SCHOOL. 


A State School of Mining Engineering and Allied Subjects. Has Summer 
Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 
Geology. Laboratories, Shops and Stamp Mill well equipped. Tuition 
free. For Catalogue, write the Director. 


Just Published. 


REYNOLDS AND BRANSON’S 
NEW CATALOGUE 


‘Chemical and Physical Apparatus, 


Pure Chemicals and Reagents. 
NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS. 


Contains Prof. SMITHELLS’ Fiame Cone Separator, as exhibited 
at the Soirée of the Royal Society; Lecture Apparatus as 
described in ‘‘ Newth’s Chemical Lecture Experiments” ; and 
many other new Instruments used in Research, or for 

technical and teaching purposes. 


Post Free to Customers, and Professors of 
Science, dc. 


14 COMMERCIAL ST., LEEDS. 


SCIENTIFIC PROCEEDINGS OF THE 


ROYAL DUBLIN SOCIETY. Vol. viii. (N.S.), Part 2, No. 18. 


On the Distortion of Photographic Star Images due to Refraction, by 
Prof. ARTHUR A. RAMBAUT, M.A, D.Sc. Price 6d. 


WILLIAMS & NORGATE, London and Edinburgh. 


Instrument Company, Cambridge. 











SCIENCE INSTRUMENTS. 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 





| every branch of Physical Science, as well as of the Instruments 
| which are used in Original Research and in the applications of 


Address all communications ‘‘ Instrument Company, 


Cambridge.’’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH) 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Limnias ceratophylli, Lacinnu- 
laria socialis, Plumatella repens, and other objects of Pond Life ; Amoeba, 
Vorticella, Spirogyra, Chara, &c., for Students of Biology. Specimen, with 
Drawing and Description, for One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 





COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


Forthe Use of Students, Science Teachers, Prospectors, &c., an to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 4as. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE trom rs. 6d. each, Post Free 
CaTALoGugs GRATIS 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


| 


Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


SOSSSSCOCSCOSOCOSOE 


BRADY & MARTIN, 
| NORTHUMBERLAND ROAD & 29 MOSLEY STREET. 


Newcastle-on-Tyne. 
PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C 


WIMSHURST 
MACHINES. 


With Glass Plates, allsizes, double and multiple, 
also with Ebonite Cylinders with and without 
Glass Cases. Bactertes, galvanic and medical, 
Teleph $ S, pocket, lecture-table 
‘School Apparatus of every de- 





P alv. 
and laboratory, 
scription. 
Larce CaTacocue, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 74. 


KING, MENDHAM & Co., 


etl, Western Electrical Works, Bristol. 
London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) EsTAsLtsHep 1876. 








Mathematica! Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop Mepat in the Internationa! Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W 
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PRECIOUS STONES AND GEMS, CONCHOLOGY. 


NOVELTIES IN CUT STONES FOR 
JEWELLERY AND ORNAMENT. New and interesting Species of Recent Shells from Borneo, Philippine 
Several New and Interesting Species having extraordinary Islands, China, &c., &c. 
Lustre and Colour, also strange and unusual Colours in other 
Stones, may be selected by Collectors and others at moderate 
prices, on application to 











COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM 4s To £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


JAMES R. GREGORY, GLASS-TOPPED BOXES, CARD TRAYS, &c. 
MINERALOGIST AND Lapipary, All kinds of Glass-Topped Boxes, &c., manufactured on the premises 
88 CHARLOTTE Sr., FITZROY SQUARE, LONDON.W. and supplied promptly at moderate prices. i 


Rectangular, from 1s. 3¢. per dozen 
MINERALOGY. Circular, from rs. per dozen, 
Card Trays, 4s. gross ; Glass Tubes, 4s. gro 


S A M U E L H E N Ss Oo N 5 . aoe, List i Application. 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. HUGH FULTON (Conchologist) 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 216 KING’S ROAD, LONDON, S.W. 


LATEST ARRIVALS. 











Mr. HENSON has just received ee good Suevae of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, and a : 
Very Fine Rock Crystal Ball, 44 og) = ye Lewy free from flaws, F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
small Crystal Balls, with inclosures, oc rystal Carvings, &c., &c. 
Crystallised Hydrargillite, Bertrandite, hag erage a Chaleo NATURAL HISTORY AGENCY, 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 158 BROMPTON ROAD, LONDON. 
THE IRISH NATURALIST. Dealer in Rocks, Minerals, Fossils, and other Objects 
A Monthly Magazine of Irish Zoology, Botany, and of Scientific Interest. 
Geology. Price 6d. The Rock Sections in stock include Eberstadt Diorite. New Zealand 
—_ " a : Dunite, Saxon Granulite and Minette, Luxullianite, Grand Canary Rhyolite 
Edited by GEO. H. CARPENT ER, B.Sc., and R. LLOYD and Palagonite Tuff and Plauenscher Grund Syenite. Among minerals 
PRAEGE R, B.A. . recently received from abroad are good examples of Anglesite, Aphthitalite, 
Vol. 1 (1892), Price 3s. 6¢. Vol. 2 (1893) will be sent in Monthly Parts to Asbolan, Bauxite, Bole, Epsomite, Hausmannite, Manganite, Prase-Opal, 
any Address for 5s. - Wad, and Carinthian Wulfenite, Hydra, Amphioxus, Dogfish, Rabbits, and 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street other objects for biological study always on hand. A specimen of Osteo- 
(to which Address Subscriptions should be sent) glossum from Queensland, and a small collection of South American Birds’ 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. Skins now for disposal. Card Trays and Glass-topped Boxes made to order 








WIMSHURST INFLUENCE MACHINES. 


School Form with 12 4 Plates 


161i 210 ° 
Harvey and Peak’s Ferm, best make, 15 in. Plates 4100 
9 9 ” 17 in << <n $100 
20in. , .. 6100 

Ditto, strongly built for Laboratory purposes 
with 24 in. Plates ae - 8100 


SPECIALLY RECOMME NDEI D. 


COMBINED AMMETER AND VOLTMETER. 
Reading to 10 Amps. and 10 Volts., £2 10 O. 


Catalogue of 340 Illustrations by post, 6d. 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


__ 56C) CHARING CROSS ROAD, LONDON, W.-C. 








PERKEN, SON, , AND RAYMENT, MANUFACTURERS, 


WRITE FOR OUR CATALOGUE. 1T IS SENT POST FREE. 


**OPTIMUS”’ 
PHOTOGRAPHIC 
OUTFITS. 





i 
” 
US Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 


MAGAZI N E Ain D CAM E RA, Slides, ‘‘ Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 


Pictures 4} in. by 3} in and best Waterproof Case. 

Carries Twelve Dry Plates. No Dark Slides Plates changed by turning For Plates 4} by 3} .. ovo om om one a ows. aa 
a apa For Plates 64 by 4} .. i £12 

Fitted with Rapid Euryscope ... «. 210/- For Plates 84 by 64 .. “ £15 


PERKEN, SON, & RAYMENT, oa “LONDON. 
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MESSRS, MACMILLAN AND GO.’S NEW BOOKS. © 


SOME FURTHER RECOLLECTIONS OF A HAPPY LIFE. By Marianne 


NORTH. Edited by her sister, Mrs. J. A. SyMonDs. Crown 8vo, 8s. 6d. net. 





_ ATHENZUM :—‘ The joyousness, the gaiety, the drollery, too, of the book are contagious. In wit and liveliness it cer- 
tainly surpasses the first series of recollections. A more charming volume of travel it would be impossible to name.” 
BY THE SAME AUTHOR. 
RECOLLECTIONS OF A HAPPY LIFE. Being the Autobiography of Marianne Norra. 
Edited by her sister, Mrs. J. A. SyMonDs. With Portraits. Two Vols. Second Edition. Extra Crown 8vo. 17s, net. 


SPECTATOR, —** The record, as it stands, is interesting to every class of reader. Miss North’s powers of description are 
not confined to her brush alone, and some of the descriptive work of her pen is of a very high merit. She wrote always with a 
clear conciseness, with a very full power of expression, and with an abundance of quiet humour.” 


TIMES.—*‘ A book which will delight and entertain many readers,” 


BRITISH FOREST TREES AND THEIR SYLVICULTURAL CHARAC- 
TERISTICS AND TREATMENT. By JOHN NISBET, of the Indian Forest Service. Crown 8vo, 6s. net. 


SATURDAY REVIE W.—* Those who are of Evelyn’s mind in their love of woodlands will find Mr. Nisbet’s work full of 
interest, and those whose concern in the subject is of a more practical nature will be repaid by this clear exposition of the principles 
of sylviculture.” 


ACADEMY.—* The book is a necessity to sylviculturists, while all who are interested in arboriculture will learn from Mr. 
Nisbet’s pages much that may well be pondered.” 


SECOND EDITION REVISED. 
LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, D.Sc., 


F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. With eighty-eight Illustrations. Second 
Edition, revised, crown 8vo, 10s. 6d, 


THE LANCET.—“‘TIf this is diligently studied the students carry away with them not only a good general knowledge of 
Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 
what has been patiently and closely examined.” 

ABRIDGED FROM PROFESSOR BALDWIN’S ‘*HANDBOOK OF PSYCHOLOGY.” 
ELEMENTS OF PSYCHOLOGY. By James Mark Batpwin, Professor-Elect in 


Princeton Colleze, Professor in the University of Toronto, Author of ‘‘ Handbook of Psychology.” Crown 8vo, 7s. 6d. 


MACMILLAN AND CO., LONDON. 


BEST )DRAPER’S INK (DICHROIC) NOTICE.—Advertisements and business letters for 














NATURE should be addressed to the Aecgmes ~! 2 
Editorial communications to the Editor. e 
BLACK When this Ink is used writing telegraphic address of NATURE is ** PHUSIS, 
becomes a pleasure. LONDON.” 
N *< ’” 
I May be had from all Stationers. SUBSCRIPTIONS TO « merry 
&. 
KN WN .) See ee ee ee ee I ° 
oO In Jars, 6d., is., & 2s. each. Mefeeniy. ... Dee ea 014 6 
Can be obtained in London, through Messrs. BarcLay & Sons, Farringdon Questerig 2... cc cree eees o 7 6 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate To ALL PLACES ABROAD :— 
Street ; and to be had of all Stationers. \.... MERERE awn Y 2h 1 10 : 
MO, « «606s ee Se Se o1 
BEWLEY & DRAPER (Limited), Dublin. to Apthrhc: pileten. 0 hs ale ig Be 
ee ay =Ssti‘<‘d CHARGES: FORR ADVERTISEMENTS. 
| yv | Three Linesin Column .......- o 2 6 
H OLLOWA if S OINTME NT INFALLIBLE PE 5 6 «6s 4.08.5 0 oo 9 
REMEDY One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and Halfa Page, orsColuma ...... 350 
ULCERS. If effectually rubbed on the Neck and Chest, it cures | OS eee ee 6 6 o 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; andfor | Money Orders payable to MACMILLAN & CO. 


60UT, RHEUMATISM, and all Skin Diseases itis unequalled. | OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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BRAND & CO.’S 
Al SAUCE. 


A FINE TONIC AND 


DIGESTIVE. 
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An excellent relish for ‘‘ fish, flesh 


and fowl.”’ 


> 


SBA 


aMEAT LOZENGES t& 








3!NEW AND 


INTERESTING 
MICROSCOPIC OBJECTS. 


s. d. 

Filaria Sanguinis hominis, new and rare - © 3 0 
Anchilostoma duodenale, a very rare entozoon... 0 1 9 
Toe of Kitten, new and very effective for Polari- 

scope o rt 6 
Claw of Fowl, new and very ‘effective for Polari- 

scope o eee a @ t © 
Plant Bug, Tingis, opaque... e ove ow © 8 6 
Red Tree Ant from Sierra Le eone . o 1 6 
Set of 12 Typical Zoology Slides in n Case 100 
Pretty Groups of Plates and Anchors from 

Synapta ... oes ese o 1 6 
Anatomy of Leaf, 9 pieces ont Slide ove o 2 6 


Section through Jaw of Kitten, showing Develop- 
ing Permanent Tooth displacing beg wre yd 
Tooth * o3 0 


| Genus Slide of Aulacodiscus, 25 different spec ies O12 6 


Set of 24 specially selected Specimens suitable 

for dark ground illumination with Spot Lens, 

&c., in case ae on ae z 22 6 
Pneum n10coccus of Frie der os © 300 
or Adulterations—Pure Coffee, Pure 

Chicory, Pure Pepper, Pure Mustard, each o 1 o 
Sections of Stems of Exogen, Endogen, and 

Acrogen, double stained, mounted at are mand 














on one slide o 2 6 
Sections of Stems of Pinus. Sylvestris, one, two, 

and three years’ growth, mounted separ wand 

on one slide * eve o 2 6 


Any of the above Objects sent by. return on receipt of 
remittance for price. 
Crassiriep List, representing a Stock of 40,000 First- 
class Objects sent post free on application. 








MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICROSCOPE is suitable for investigations 
with the highest powers. The ity and Workman- 

~~ are the finest possible, and it is unequalled for 

stability and convenience of Manipulation by any other 
medium size or Student's Price from 
44 58. 

WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every Mechanical Convenience with the ut- 
most Precision in all the Working parts and is 
Unsurpassed for Photo-Micrography and al Research 
of the most delicate nature, 

WATSON & SON’S perfected formo FINE ADJUST- 
MENT, giving the greatest delicacy of m tion, with- 
out lateral movement, is fitted to all their instrument. 





Instrument. 


FulllllustratedCatalogue of Microscopesand Apparatus 
sent Post freeon application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 
HIGH HOLBORN, LONDON, 
AND 
78 Swanston Street, Melbourne, Australia. 


Awarded 31 Gold and other Medals at International Exhi- 
bitions for Excellence of Manufactures. 
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60 Prize Medals Awarded to the Firm. 


Pure 
Concentrated 
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FRY 


S PURE CONCENTRATED COCOA. 


BE CAREFUL TO ASK FOR FRY’ 
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Street, in the City of London, and Published by 
Tuurspay, 


Avenue, New York. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE. 


“© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


: No. 1241, VOL. 48.] 





Registered as a Newspaper at the General Post Office.) 





Illustrates the Stability 
due to rotation, in a very 
novel way. 

Also the Precession of the 
Equinoxes, and the Nutation 
of the Earth’s Axis. 

‘The Steel Axis follows all 
the Curves and Angles of 
any Geometrical Figure, 


The ‘op complete, with 
one Design and Explanatory 
Paper, 215. 


Extra Designs, 2s. 6d 
each. 





NEWTON & CO., 3 FLEET STREET, LONDON. 
Scientific Instrument Makers 
TO HER MAJESTY THE QUEEN, H.R.H. THE PRINC E OF WALES, 
THE ADMIRALTY, THE WAR DEPARTMENT, THE INDIAN AND 
FOREIGN GOVERNMENTS, OXFORD, CAMBRIDGE, LONDON, 
AND MANY OF THE FOREIGN UNIVERSITIES, ETC. 


By Special Appointment 
TO THE ROYAL INSTITUTION OF GREAT BRITAIN, ANI 
THE SCIENCE AND ART DEPARTMENT. 





HYDROCAR 


The attention of ASSAYERS, ANALYSTS, DENTISTS, &c., is called 
to this apparatus with perfect confidence as to its merits. 
ADVANTAGES, 
No Asnes! Avromatic! 
ECONOMICAL ! 
Laboratory Blast Lamps, £2 2s. and £3 3s. 
Crucible Furnaces, £5 13s , £6 68., £7 18s. 6d. 
Muffie Furnaces, £6 18s., £7 19s. 


Full Particulars upon Application, 


JOHN J. GRIFFIN & SONS, E 
22 GARRICK STREET, LONDON, W.C. 


No Dust! PortTasie! Practica ! 


THURSDAY, AUGUST Io, 1893. 


NEWTON & CO.’S NEW TOP. 


[PRICE SIXPENCE. 


[All Rights are Reserved. 


-NALDER BROS. & CO.., 


16, RED LION STREET, CLERKENWELL, 
LONDON, E.C. 


TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 


MAKERS OF 


Thomson Galvanometers. Lenses. 
D’Arsonval Galvano- Wheatstone Bridges. 


meters. Standard Resistances. 
Secohmmeters. Condensers. 
Standards of Self Induc- Standard Cells. 

tion. Electrometers. | 
Micrometer Gauges. Carey Foster Bridges. 
Ammeters. Chronographs. 
Voltmeters. Telescopes. 
Microscopes. . Comparators. 
Mirrors and Prisms. Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION. 


STANDARD METEOROLOGICAL INSTRUMENTS 


—__—_—_—_—_., 
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NEGRETTI & ZAMBRA, 


Opticians and Scientific Instrument Makers 
To Her Majesty the Queen, 
HOLBORN VIADUCT, 
45 CORNHILL, & 122 REGENT STREET, LONDON 


PRICE LISTS FREE BV POST TO ALL PARTS OF THE WORLD. 
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THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 
PrincipaL—G. W. pE TUNZELMANN, B.Sc., M.I1.E.E. 
Telegrams—“‘ Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electrical or other 
Engineering Works. 

The First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dynamo- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus. 


THE LONDON HOSPITAL ~ MEDICAL 
COLLEGE. 


The WINTER SESSION will commence on MONDAY, OCTOBER 2. 

The Hospital is the largest general hospital in the kingdom, and contains 
nearly 800 beds. Number of in-patients last year, 10,070; out-patients, 
112,962; accidents, 12,425. 

Surgical operations daily. Major operations in 1892—1353. 

Appointments :— Forty qualified resident appointments are made annually. 
Dressers. clinical, post-mortem clerks, and maternity assistants are appointed 


every three months. All appointments are free. Holders of resident 
appointments are also provided free board. 

SCHOLARSHIPS AND PrizEs.—Two Entrance Science Scholarships, value 
£75 and £50, and two Buxton Scholarships, value £30 and £20, will be 


offered for competition at the end of September to New Students. Numerous 
Scholarships and Prizes are given annually. 

Price SCHOLARSHIPS.—Interest on £5000 will be offered shortly. 
FEES.—120 guineas in one payment, or 130 guineas by instalments. A 
reduction of 15 guineas is allowed to the sons of members of the profession. 

Luncheons or dinners at moderate charges can be obtained in the Stu- 
dents’ Club. The Students’ Clubs Union, embracing all the Scientific, 
Social, and Athletic Clubs, are available to all Students. The Clubs Union 
Cround at Lower Edmonton has lately been opened. 

The Metropolitan, Metropolitan District, East London, and Great Eastern 
Railway Stations, are close to the Hospital and College. 

For further information apply, personally or by letter, to 

MUNRO SCOTT, Warden. 

Mile End, E. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 2. 
Introductory Lecture at 4 p.m., by Mr. BILTON POLLARD, B.S., 
F.R.S. 


The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 2 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
patients are treated during the year. Thirty-six appointments, eighteen 
being resident, as House Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 


Clerkships and Dresserships, are open to Students of the Hospital without 
' 


extra fee. 
Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


V. A. H. HORSLEY, M.B., B.S., F.R.S., Dean. 
J. M. HORSB URG H, M. A. Secretary. 


- THE VICTORIA UNIVERSITY. | 


The following Examinations will be held at Owens College, Manchester ; 
University College, Liverpool; and Yorkshire College, Leeds, in SEPT- 
EMBER. 

An Entrance Examination in Arts (introductory to the Faculty of Medi- 
cine), on MONDAY, SEPTEMBER 25, and following Days. 

An Entrence Examination in Arts (introductory to the Faculty of Music), 
on MONDAY, SEPTEMEER 235, and following Days. 

A Preliminary Examination + Prune et to the Faculties of Arts, 
Science. and Law), on MONDAY, SEPTEMBER 235, and following Days. 

The Examination Fee (£2), accompanied by a list of the Subjects taken, 
must be sent to the ReGcistrRarR (from whom further particulars can be 
obtained), on or before SEPTEMBER 14. 


Manchester, August 1893. 





UNIVERSITY OF GLASGOW. 


The University Court are about to appoint a LECTURER in CHE- 
MISTRY to Women Students fer SESSION 1893-94. 

Candidates must lodge 20 Printed Copies of their Applications and 
Testimonials with the Subscriber, on or before SEPTEMBER 2 next. 
ALAN E. CLAPPERTON, 

Secretary of the Court. 





or West Regent Street, Glasgow. 
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UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


P.. he ELEVENTH SESSION will begin on MONDAY, OCTOBER 2, 
1893. 

For information about the Entrance Scholarship and Exhibition Examina- 
tion in September, and for the College Prospectus, which gives full informa- 
tion in regard to the Faculties of Arts, Science, and Medicine, the Depart- 
ments of Engineering and Mining, and the Departments for 'the Training 
of Teachers in Elementary and Secondary Schools, apply to 


IVOR JAMES, Registrar. 


_Rieaniy Coliegn, Cardiff, July 12, 3893- 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(Incorporated under Royal Charter. Departments: 
Agriculture.) 


AGRICULTURAL DEPARTMENT. 


Course of Instruction in Agriculture has 





Arts, Science, 


A complete now been 
organised. 

Full information about College Classes, Scholarships, Diplomas in Agricul- 
ture, Certificates in Dairying, &c., will be found in the Agricultural Prospectus 
(free on application). 

The average cost of living in Bangor, including College fees, is about £40 
for the College year. 

The Next Session begins on OCTOBER 3, 1892. 

JOHN EDWARD LLOYD, M.A., Secretary and Registrar. 


MICHIGAN, HOUGHTON. 
MICHIGAN MINING SCHOOL. 


A State School of Mining Engineering and Allied Subjects. Has Summer 


Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 


Geology. Laboratories, Shops and Stamp Mill well equipped. Tuition 


free. For Catalogue, write the DireEcror. 


GENTLEMAN, aged 37, trained as Me- 


chanical Engineering Draughtsman, &c., but specially gifted with innate 
powers of Arranging, Organising, Classifying, &c., wishes to meet with 
post where qualifications could be utilised. First-class References from 
all ey Full particulars, address ‘‘ System,” 122 Great Port- 





land Street, London, W. 
YOUNG MARRIED CHEMIST § seeks 
APPOINT MENT. Certificated. Two years at Finsbury College. 


Four years’ Responsibility at Tar Works (London and abroad). Would 
do French and German Correspondence. References.—Address, Tar, 
59 Aitumny Street, Pisalice, S.W. 


Scientific Memoirs, &c., translated from 
Italian, French, and Spanish. References as to thoroughness and 
capacity.—Address, ‘‘ M. K. B.,’’ 70 Earl’s Court Road, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Limnias ceratophylli, Lacinnu- 
laria socialis, Plumatella repens, and other objects of Pond Life ; Amoeba, 
Vorticella, Spirogyra, Chara, &c., for Students of Biology. Specimen, with 
Drawing and Description, for One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


Forthe Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading T'ext-books, in Boxes, with Trays. 
60 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 428. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCKSECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CaTALOGuES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 





LINK. 
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CONCHOLOGY. 


New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c. 


COLLECTIONS AND SPECIMENS BOUGHT. 





COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and supplied promptly at moderate prices. 


Rectangular, from 1s. 3¢. per dozen. 
Circular, from 1s. per dozen, 
Card Trays, 4s. gross; Glass Tubes, 4s. gross. 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S. W. 


5 H. BUTLER, M.A. Oxon., Assoc.R. S.Mi Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

The Rock Sections in stock include Eberstadt Diorite. New Zealand 
Dunite, Saxon Granulite and Minette, Luxullianite, Grand Canary Rhyolite 
and Palagonite Tuff and Plauenscher Grund Syenite. Among minerals 
recently received from abroad are good examples of Anglesite, Aphthitalite, 
Asbolan, Bauxite, Bole, Epsomite, Hausmannite, Manganite, Prase-Opal, 
Wad, and Carinthian Wulfenite, Hydra, Amphioxus, Dogfish, Rabbits, and 
other objects for biological study always on hand. A specimen of Osteo- 
glossum from Queensland, and a small collection of South American Birds’ 
Skins now for disposal. Card Trays and Glass-topped Boxes made to order. 


PRECIOUS STONES AND GEMS. 


NOVELTIES IN CUT STONES FOR 
JEWELLERY AND ORNAMENT. 
Several New and Interesting Species having extraordinary 
Lustre and Colour, also strange and unusual Colours in other 
Stones, may be selected by Collectors and others at moderate 
prices, on application to 


JAMES R. GREGORY, 


MINERALOGIST AND Lapipary, 
88 CHARLOTTE Sr., FITZROY SQUARE, LONDON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH) 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
THIS 


HOLLOWAYS PILIS 
ENE UES) coro 
Is unequalled in the Cure of all Disorders of the LIVER,~ 
STOMACH, KIDNEYS AND BOWELS. A Great PURI- 
FIER of the BLOOD; a Powerful Invigorator of tht 


System, if suffering from WEAKNESS AND DEBILITY, 
and ‘fs unequalled in Complaints incidental to Females. 
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| THE ZOOLOGIST. 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union, contains— 


Original Articles by well-known naturalists in every branch of zoology : 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish: new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks en the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reportsof the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in variour branches of Zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Ltd., Stationers’ Hall Court, E.C 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 


Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Dovuctas, 
W. W. Fow .enr, M.A., F. Ls. R. Mc Lacuian, F.R.S., E. SaunpErs, 
F.L.S., and 
Lorp WALSINGHAM, M.A., Li..D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


1 Paternoster Row. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY 
Edited by RicHarp Sourtn, F.E.S., 
With the Assistance of 
H. W. Barss, F.L.S., F.E.S., &c. 
T. R. Bitiups, F.E.S. Dr. D. SHARP, F. Z.S., F.E.S.,&c. 
W. Lucas Distant, F.E.S. &c. G. H. VERRALL, F.E:S. 
Epwarp A. Fitcn, F.L.S., F.E.S. | W. Warren, M.A., F. E Se 
MarTIN Jacosy,F.E.S. J. J. Weir, F.L.S., "F.Z S., F. 
J. H. Leecu, B.A., F.L.S., F.E.S. FB. Waive, MD, F.L.S.. F. 
There are frequent Lithographed Plates by the best Entomolo gical 
Artists, and occasional Woodcuts. 


London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


E. 
ESS 


On the 1st of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

ConTEnTs :—Original Articles by leading Botanists.—Extr: acts, and 
Notices of Books and Memoirs.—Articles in J ournals.— Botanical News.— 
Proceedings of Societies. 

Price 1s. 3d. Subscription for One Year, payable in advance, ras. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers, 
Editorial communications to the Editor. The 


telegraphic address of NATURE 7s ‘“ PHUSIS, 
LONDON.” 
SUBSCRIPTIONS TO “NATURE.” 
Ea & 
Oe ere. + ft 
in  n, SaaS LS. 
OO a ee ee ok 


To ALL PLAces ABROAD :— 


MS eS 4 bo x a eee SS 
Be ot ns es ase 6 
Quarterly ..... . °o 8 o 
CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column — - - 
Per Lineafter . . -— 2. o 
One Eighth Page, or ‘Quarter Column - o18 6 
Quarter Page, or Half a Column 115 0 
Halfa Page,oraColumn ......3 5 © 
Whole Page ..... sane & © 


Money Oraers payable to ‘MACMILLAN & CO. 
| OFFICE: 29 BEDFORD STREET, STRAND, W.C. 
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The Latest Edition of Anne Pratt’s Flowering Plants. 
In 4 Vols., Medium 8vo, Cloth, Gilt Top, Price £3. 
THE 


FLOWERING PLANTS, GRASSES, SEDGES, 
AND FERNS OF GREAT BRITAIN, 


And their Allies the Club Mosses, Pepperworts, and 
Horsetails. 
By ANNE PRATT. 


With 313 accurately coloured Plates. 
This Set contains all the Matter and Illustrations of the Original Six-Volume 
Edition, now out of print. 

‘ The Flowering Plants and Ferns of Great Britain’ was Miss Pratt's 
cain magnum; her aim was to write a popular botanical work on a 
thoroughly scientific basis, and those who are acquainted with the work 

ieve she succeeded.” —Daily News. 


In Medium 8vo, Cloth, Gilt Top, Price r5s. 


GRASSES, scare AND FERNS OF 
GREAT BRITAIN, 


And their Allies the Club Mosses, Pepperworts and 
Horsetails. 
With 74 accurately coloured Plates. 


FREDERICK WARNE & CO., Bedford Street, 


New Publication. Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE. 


CONTENTS :— 
PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. Rosert BrupENELL CARTER. 

One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NETTLESHIP. 

One Lithographed Moorfields Hospital Form. 
Case No. 3.—Culled from Mr. Joun Couper. 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry SiLcock. 

One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Georce Lawson. 

ne Lithographed Moorfields Hospital Form. 

Case No. sdis.—Culled from Mr. CriTcHetTT. 

One Lithographed Prescription 


FOURNET ON CONVERGENT SQUINT 
Case No. 6.—Culled from Mr. NetTLesuip. 

Two Lithographea Mcorfields Hospital Forms. One Wood Engraving. 
FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 

Printed and Sold by 
A FOURNET, 

18, BENTINCK ST., WELBECK ST., LONDON, W. 


Price 2s. 


IMPORTANT WORKS FOR SALE. 


PROCEEDINGS OF THE LONDON MATHE- 

= SOCIETY. Vols. 1 to 21 (1891). Bound into 12 vols. 
10 Tos. 

PROCEEDINGS OF THE ROYAL SOCIETY OF 
LONDON. Vols. ewan 1893). 50 volumes uniformly bound in 
cloth and 2 in cloth. 

TRANSACTIONS. OF Nir ROYAL SOCIETY OF 
LONDON, from 1875 to 1885. 28 vols. in cloth as published. £25. 
MATHEMATICAL QUESTIONS, with their Solutions 
from the Educational Times. Edited by W. J.C. Mitter. Vols. 1 

to 57 (1892) in boards as published. £12 12s. 

REPORTS OF THE BRITISH ASSOCIATION 
_ ng ADVANCEMENT OF SCIENCE, from 1857 to 1892. 

vols 

MONTHLY NOTICES OF THE ASTRONOMICAL 
eee OF LONDON. ee: 1 to 17 bound into 7 volumes cloth 

-39. Exceedingly scarce 12 125 

MEMOIRS OF THE ASTRONOMICAL SOCIETY 

OF LONDON. Vols. 36 to 47. (1866-81). 13 parts. 4to. £225. 


MACMILLAN AND BOWES, 


CAMBRIDGE. 


» Strand. 
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STANFORD'S TOURIST LIST. 


New Catalogue of Best Maps and Guides, English and Foreign, 
sent post Sree on application. 


TWO-SHILLING TOURIST GUIDES. 
Fcap. 8vo, Limp Cloth, with Maps and Plans. 
Just Ready. Sixth Edition, Revised and partly Re-written. 
ROUND. ABOUT LONDON: Historical, Archzological, Architec- 
tural and Picturesque Notes for Touri-ts within a Circle of Twelve 





Miles. ~ W. J. LOFTIE, Author of ‘* A History of London,” &c. 
he Se _ parabens, in addition to the above :— 

BEDFORDSHIA KENT. 

BERKSHIRE, NORF 


OL 
CAMBRIDGESHIRE. SOMERTSETSHIRE. 


CHANNEL ISLANDS. SUFFOLK. 
CORNWALL. yarn 
DERBYSHIRE. SUSSE 


DEVON, NORTH. 
DEVON, SOUTH. 
DORSETSHIRE. 
ENGLISH LAKES. 
GLOUCESTERSHIRE. 
HAMPSHIRE. 
HERTFORDSHIRE. 

‘* Nothing can be more convenient than the volumes of this little two- 
shilling county series; the type, though closely printed, is clear, and they 
are nearly as light and twice as portable as a fairly filled cigar case.”’— 
Saturday Review. 


JENKINSON’S PRACTICAL GUIDES. 
Fcap. 8vo, Cloth, with Maps, &c. 
Tust Deote, P Ninth and Cheaper Edition, Revised. 
ENGLISH LAKES. — JENKINSON’S PRACTICAL 
GUIDE TO THE ENGLISH LAKE DISTRICT. Edited 
by the Rev. H. D. RAWNSLEY, M.A., Vicar of Crosthwaite, and 
THOMAS BAKEWELL, of Keswick. With 8 Maps and 3 Panoramic 
Views. 6s. 

** A more useful companion, we can honestly say, could not be found. . . . 
Let every visitor to the Lakes take Mr. Jenkinson’s volume and never part 
company with it. If, with it in his pocket, he fails to see anything that he 
ought to see, or ever loses his way, it will not be the fault-of his guide.”— 
Spectator. 


WARWICKSHIRE. 
WILTSHIRE 
WORCESTERSHIRE. 
WYE (THE). 
YORKSHIRE, (E. & N.). 
YORKSHIRE (WEST). 


The Series embraces, in addition to the above :— 
The Isle of Wight. Fifth Edition. With 2 Maps, price 2s. 6d. 
North Wales. Fourth Edition. With 2 Maps, 6s. 6d. 
North Wales. Smaller Guide. Third Edition. Three Maps. 
The Isle of Man. Third Edition, with Map. 5s. 
Carlisle, Gilsland, The Roman Wall, &c. With Map. ss. 


STANFORD’S TOURIST MAPS. 

EUROPE.—STANFORD’S PORTABLE MAP, showing the 
Railways, &c. Scale, 105 miles to an inch; size, 33 in. by 30. Coloured 
and mounted in case, 1os. 

CENTRAL EUROPE.—DAVIES'S MAP, containing all the 
Railways and Stations. Roads, Rivers, and Chief Mourttain Ranges 
are clearly delineated. Scale, 24 miles to an inch; size, 47 in. by 38. 
Mounted in case, 6s. 

BRITISH ISLES.—DAVIES’S NEW RAILWAY MAP 
OF THE BRITISH ISLES =. PART OF FRANCE. 
Scale, 22 miles to an inch ; size, 31 in. 38. Incase, gs. 

eae oy AND WALES. STANFORD'S’ LONDON 
AT S RAILWAY AND STATION MAP.—Scale, 10 
apes to an inch; size, goin. by 48. Coloured and muunted in case, 
12s.6d. ‘The Four Sheets can also be had — of each, 22 


35. 6d. 





in. by 26. Coloured and mounted in case, each 
ENGLAND AND WALES. “STANFORD'S PORTABLE 
MAP. With the Railways very clearly delineated. Scale, 15 miles 


to an inch ; size. 32 in. by 28. Coloured and mommeet i in case, 7s. 6d. 

ENGLISH LAKE DISTRICT.—TOURIST’S MAP. With 
all the Roads and Paths marked and Heights oe Scale, 1 in. toa 
mile ; size, 27 in. by 32. Price, with Roads and Lakes coloured, folded 
in case, 2s. 6d. ; full coloured, 4s. 6d¢.; mounted in case. 7s. 6d. 

ISLE OF WIGHT.—TOURIST’S MAP. Scale, 1 inch to a 
mile; size, 27 in. by 21; and descriptive VISITOR’S GUIDE. 
Folded, plain, 1s. ; coloured, 1s. 6d. ; mounted, 3s. 6d. 

NORTH ‘WALES, —TOURIST’S MAP. ‘Sca le, 3 miles to an 
inch; size, 34 in. by 27; and a oe Ss GUIDE. Folded, 
plain, 1s. 6d. ; coloured, 2s. ; mounte 

sOoUTH WALES. TOURIST’S ‘MAP. Scale, 3} miles to = 
inch; size, 34 in. by 27; and descriptive — TOR’S GUID 
Folded, plain, 1s. 6d. ; coloured, 2s. ; mounted, 

LONDON.—COLLINS’S STANDARD EAP. Scale, 4 in. to 
a mile; size, 344 in. by 27. With an Illustrated GUIDE. Coloured. 
in iron ge : > size, 344 in. by 34}, and full coloured, 1s. 6d.’ 
mounte: 

LONDON. ‘DAVIES’S BRITISH METROPOLIS. Scale, 
3 in. to a mile; size, 36 in. by 254. Coloured and mounted in case, 
7s. 6d. ; or with continuation southward beyond the Crystal Palace, r1s. 
Other Maps at 8s. and 5s. 6d. 

LONDON. MAP OF THE ENVIRONS OF LONDON, in- 
cluding Twenty-five miles from the Metropolis. Scale, } of an inch to 
a mile; size, 36 in. by 35. Mounted in case, 10s. Other Maps, 8s., 


55. 6d., 35., 25. 6d., 18. 6d., or 18 





London : 
EDWARD STANFORD, 26 and 27 Cockspur Street, S.W 
Sole Agent for the Ordnance Maps in England and Wales. 
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NATURE CXVii 
Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, Postage 44d. SCIENCE INSTRUMENTS 
AN INTRODUCTION TO THE STUDY OF THE s 


DIATOMACE -&. 


By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY 


By JULIEN DEHY, F.R.M.S. 
London: ILIFFE & SON, ‘ St. Bride Street, E.C. 
ORGANISATION of SCIENCE. 


On the 
By a Free Lance. ‘A very weighty protest. . . . suggestive and 


interesting . . . such vigour and incisiveness."—(Natural Science.) 
“ Nothing could be more admirable than his purpose.”—(Lancet.) 
“ We trust it will be widely and thoughtfully read.” —(Chemical News.) 


15. net. 
WILLIAMS & NORGATE. 


Instrument Company. Cambridge. 


Address all communications ‘‘ Instrument Company, 
Cambridge.’’ 

Price List of Scientific Instruments, sent post free. 
{llustrated Descriptive List sent on receipt of rs. 6d. 
The Cambridge Scientific Instrument Company, 

St. Tibb’s Row, Cambridge. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esy., Prof. Forses. New 
Triple constructed for B. J. MALpgEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRaTTaN 
Guinness, Madame Ape.ina Parti; &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, 5¢@. Smaller do., 6d. Pamph- 
lets Free—HUGHES, Speciauist, Brewster House, Mortimer Road, 
Kingsland, N. 


TO COLLECTORS, CURATORS 
OF MUSEUMS, &c., &c. 


TO BE SOLD. 


1—A splendid Collection of LEPIDOPTERA, the 
work of a distinguished Entomologist, containing 
3700 Specimens, classified after Latreille. 

















2.—A fine Collection of SHELLS, comprising 1300 | 


Specimens, originating principally from Oceania and | 


the Indian Sea. 
APPLY TO 


MR. WILLIAM LEWELIN, 


548, Oxford Street, London, W. 
REYNOLDS AND BRANSON’S 
NEW CATALOGUE 
Chemical and Physical Apparatus, 


Pure Chemicals and Reagents. 
NINTH EDITION, 320 PAGES, 716 ILLUSTRATIONS. 
Contains Prof. SMITHELLS’ Fiame Cone Separator, as exhibited 
at the Soirée of the Royal Society; Lecture Apparatus as 
described in ‘* Newth’s Chemical Lecture Experiments” ; and 
many other new Instruments used in Research, or for 

technical and teaching purposes. 
Post Free to Customers, and Professors of 
Science, &c. 





14 COMMERCIAL ST., LEEDS. ' 





SOSSSSSSSOOSCOOS 
An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 
which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 





PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1L.C. 


DUST IN AIR. 


Instruments designed by JOHN AITKEN, Esq., F.R.S., &c., 
and made by WILLIAM HUME, Edinburgh. 


THE POCKET DUST COUNTER 
Has Moist Chamber, Millimetre Scale on glass, Viewing Lens, Graduated 
Measuring Air-pump, 2 Stopcocks. ao. 44 X 3x ~ A Weight, 10 ozs. 
RI ‘ 


THE KONISCOPE, 
For the Study of the Colour Phenomena of Cloudy Condensation, due to dust. 
Half-metre Moist Chamber Glass Ends, Air-pump and Stopcock ; Weight, 
1tlb. 1402s. PRICE £8 2s. 


PLATTNER’S COMPLETE BLOWPIPE 
LABORATORY, 
FOR GEOLOGISTS, MINERALOGISTS, AND SCIENTIFIC 
VOYAGEURS. 
For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay and Blowpipe Tools and Reagents, with a fine Balance in 
collapsible glass case. Travelling Case measures 214 X 17} x 18}; weighs 


so lbs. PRICE £25 12s. 6d. 





THE CANTILEVER PROJECTION LANTERN. 


Flat and Open Stage, for use at Science Lectures, Physical and Chemica 
Experiments. Shows Lung and Whole Brain Sections for Physiologists 
and Pathologists. Condensers 5} to 16 inches diameter 
PRICES from £6 10s. 

ILLUSTRATED DESCRIPLIVE PAMPHLET. 


WILLIAM HUME, 


SCIENTIFIC INSTRUMENT MAKER, 
2 WEST COLLEGE STREET, EDINBURGH. 
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MESSRS. MACMILLAN & GO.'S TEXT-BOOKS FOR ADVANCED STUDENTS, 


TEXT-BOOK OF GEOLOGY. By Sir Arcuisatp Grixrz, LL.D., F.R.S., 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations, Third Edition. Thoroughly Revised. Medium 8vo. [ Shortly, 


POPULAR ASTRONOMY. By Simon Newcoms, LL.D., Professor U.S. Naval 


Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo. 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Atrrep Daniett, 


M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Tuomas Preston, M.A. With Illustrations. 


8vo, 155. net. 


APPLIED MECHANICS. By James H. Corteritt, F.R.S., Professor of Applied 


Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wityetm Ostwa op. 
Translated by J. WALKER, D.Sc., Ph.D. 8vo, tos. net. 
A TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. By Sir 
HENRY ROSCOE, F.R.S., and Prof. Cc. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. us, 
Vol. II. Two Parts. 18s. each. 
Vol. IIIL.—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., [V., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of Chemistry in the 


Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. M. Partison 


MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6d. 


HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 


PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by GEorGeE McGowan, Ph.D. 8vo, 14s. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE 
ANIMAL RODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [Vol. LI. shortly. 


ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Prof. G. H. 
EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. Arwnotp Lane. 
With Preface by Prof. Dr. ERNst HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., and M. BERNARD. 
Part I. 8vo, 175. net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF VERTEBRATES. 


By Prof. R WIEDERSHEIM. Adapted by W. NEwToN PARKER. 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., F.RS., 


Professor of Physiology, Cambridge. Illustrated. Fifth Edition, largely Revised, 8vo. Parts I., II., IV., tos. 6d. 
each. Part III., 7s. 6¢. Appendix by Dr. SHERIDAN LEA, 7s. 64. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. 
By Prof. E. ZIEGLER. Translated by DONALD MACALIsTER, M.A., M.D. [ilustrated. 8vo. 


Part 1.—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. 
Part IlL.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6a. Sections IX.— 
XII. 12s. 62. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. By D. J. Hamit- 


TON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously Illustrated. Vol. I 
Med, 8vo, 255. (Vol. LI. shortly 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. M. Batrour, 


M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo. Vol. I., 18s. Vol. II., 215. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND GO.’8 NEW BOOKS, — 


SOME FURTHER RECOLLECTIONS OF A HAPPY LIFE. By Marianne 


NORTH. Edited by her sister, Mrs. J. A. SyMoNDs. Extra Crown 8vo, 8s. 6d. net. 


ATHEN4Z UM :— The joyousness, the gaiety, the drollery, too, of the book are contagious. In wit and liveliness it cer- 
tainly surpasses the first series of recollections. A more charming volume of travel it would be impossible to name.” 





BY THE SAME AUTHOR. 
RECOLLECTIONS OF A HAPPY LIFE. Being the Autobiography of Marianne Norru. 
Edited by her sister, Mrs. J. A. SyMONDs. With Portraits. Two Vols. Second Edition. Extra Crown 8vo. 175, net. 
SPECTATOR, —*‘ The record, as it stands, is interesting to every class of reader. Miss North’s powers of description are 
not confined to her brush alone, and some of the descriptive work of her pen is of a very high merit. She wrote always with a 
clear conciseness, with a very full power of expression, and with an abundance of quiet humour.” 


TIMES.—‘‘ A book which will delight and entertain many readers,’ 


WILLIAM KITCHEN PARKER, F.R.S. A Short Memoir by His Son, 
T. JEFFERY PARKER, B.Sc., F.R.S., Professor of Biology in the University of Otago, New Zealand, Crown 8vo, 
45. net. 
ATHENA: UM.—“ Prof. Jeffery Parker is to be warmly congratulated on this charming sketch of his beloved father’s life. 
. .. Asa sketch it is, we think, perfect.” 


MEMOIRS OF MY INDIAN CAREER. By Sir Georce Camppetyt, M.P., 
K.C.S.1., D.C.L. Edited by Sir CHARLES E, BERNARD. 2 vols, 8vo. With Portraitand Map, 24s. net. 
TIMES.—** Sir George Campbell’s autobiography reflects a character which in more aspects than one commands admiration 
and esteem. The bulk of the narrative is made up of interesting reminiscences of an eventful career, interspersed with many 
shrewd observations on men, manners, and politics.” 


BRITISH FOREST TREES AND THEIR SYLVICULTURAL CHARAC- 


TERISTICS AND TREATMENT. By JOHN NISBET, of the Indian Forest Service. Crown 8vo, 6s. net. 


SATURDAY REVIE W.—* Those who are of Evelyn’s mind in their love of woodlands will find Mr. Nisbet’s work full of 
interest, and those whose concern in the subject is of a more practical nature will be repaid by this clear exposition of the principles 
of sylviculture.”’ 

ACADE MY.—*‘ The book is a necessity to sylviculturists, while all who are interested in arboriculture will learn from Mr. 
Nisbet’s pages much that may well be pondered.” 


SECOND EDITION REVISED. 


LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, D.Sc., 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. With eighty-eight Illustrations. Second 
Edition, revised, crown 8vo, Ios. 6d. 

THE LANCET.—‘‘If this is diligently studied the students carry away with them not only a good general knowledge of 

Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 

what has been patiently and closely examined.” 


ABRIDGED FROM PROFESSOR BALDWIN’S ‘*‘HANDBOOK OF PSYCHOLOGY.” 


ELEMENTS OF PSYCHOLOGY. By James Mark Batpwin, Professor-Elect in 


Princeton College, Professor in the University of Toronto, Author of ‘‘ Handbook of Psychology.” Crown 8vo, 7s. 6d. 


LETTERS FROM QUEENSLAND. By the Zzmes SprciaL CorRESPONDENT. 
Reprinted from the Zimes of December, 1892, January and February, 1893. Crown 8vo, 2s. 6d. 
SPEAKER.—“ The volume—it is scarcely more than a pamphlet—not only contains a vivid description of the physical 
aspect of the colony, but also throws considerable light on the social and industrial problems which are bound up with its 
developments.” 


LETTERS FROM SOUTH AFRICA. By the 7zmes SpectaL CORRESPONDENT. 
Reprinted from the Zimes of July, August, September, and October 1892. Crown 8vo, 2s. 6d. 

SOUTH AFRICA.—“ The letters were and are among the most valuable and brilliant of their class, and it is not, we hope, 
too much to expect that their republication will lead to their careful study by statesmen and all interested in the progress and 
development of South Africa.” 

WESTMINSTER GAZETTE.—“ Altogether we can recommend ‘ Letters from South Africa’ as a sound and trustworthy 
presentation of their subject ; able, judicious, weighty, in a word, an epitome of the best 7%mes qualities.’ 

GLASGOW HERALD.—“ Besides being full of information on the most varied subjects, the little volume is most interesting 
and attractive reading, and cannot be too highly recommended to those who wish to become better acquainted with South Africa 


Ss 
, 


and South African affairs and prospects.’ 


MACMILLAN AND CO., LONDON. 
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PERKEN, SON, AND RAYMENT, MANUFACTURERS, 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 
** OPTIMUS” 








PHOTOGRAPHIC 
i: 
OUTFITS. = 
“OPT s” R Wid le, L F Rack Three Double L, 
A % a, ree Dou 
MAGAZI N E AB D CAM & RA, Slides,“ Optimus re er bance Shutter, Tried 
P b nd best Waterproof Case. 
Carries Twelve Dry a oy Shes!‘ Plates changed by turning For Plates 4} by 3} .. o oe - oo -- £10 
a button. For Plates at by y 3 i Z £12 
Fitted with Rapid Euryscope .- «. 210/- For Plates 8 £15 


_PERKEN, SON, & =RAYMENT, sac “LONDON. 


-WIMSHURST INFLUENCE MACHINES. 


School Form with 12 i Plates 





16i — 10 ° 
Harvey and Peak’s Feom, best ‘make, 15 in. Plates 4100 
” 9 ” 17in. 5, .. $100 
20in. , .. 6100 

Ditto, strongly built for Laboratory purposes 
with 24in.Plates.. se - 8100 


SPECIALLY RECOMMENDED. 


COMBINED AMMETER AND VOLTMETER. 
Reading to 10 Amps. and 10 Volts., £2 10 0. 


Catalogue of 340 Illustrations by post, 6d. 


HARVEY AND PEAK, 


8y Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


a. seit MINERALOGY. 
at STANLEY jog SAMUEL HENSON, 
Mathematical Instrument Manufacturer to H.M. Government, Council of 97 REGENT STREET, LONDON, w. 


India, Science and Art Department, Admiralty, &c. ESTABLISHED 1840. Late 277 STRAND. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 














Choice Mineral Specimens, Gem Stones, C arved Opals, Polished Agates 
; ; Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 
Of the Highest Quality and Finish, at the most Moderate Prices. LATEST ARRIVALS. 


Illustrated Price List Post Free. Mr. HENSON has just received some good Groups of Japanese Stibnite, 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for imteresting Quartz Crystals inclosing Rutile and other Substances, and a 
Excellence of Construction of Mathematical Instruments, and the only VeryFine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c.; 


matical Work. Silver Medal, Architects’ Exhibition, 1886. Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chaleo- 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 
Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. Diatomaceous Earth from Hakodati, Japan. 





SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. SIR GEORGE B. AIRY 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 

CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. 

GEORGE GABRIEL STOKES JAMES CLERK MAXWELL. 

SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE. WILLIAM SPOTTISWOODE. 

SIR WYVILLE THOMSON. ARTHUR CAYLEY. 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

ADOLF ERIK NORDENSKJOLD JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
HERMANN L. F. HELMHOLTZ. DMITRI IVANOWITSH MENDELEEFF. 
SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR. 


WILLIAM HARVEY. 


SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money ,Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 





Printed by RicHarp CLay anp Sons, Limirep, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and Publishe ed by 
MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, August 10, 1893. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


i No. 1242, VOL. 48.] 


Registered as a Newspaper at the General Post Office.] 


“NEWTON'S ELECTRIC LANTERNS, 


Single, Double and Triple, as made for the Royal Institution of Great Britair 
the Royal Dublin Society. Oxford and Cambridge Universities, &c. 
NEWTON’S NEW PATENT TRIPLE ROTATING 

ELECTRIC LANTERN. 

The Author of ‘‘ Optical Projection”’ says of this Lantern :—*‘ The mos 
complete, convenient, and powerful instrument for scientific demonstratio: 
with which I am acquainted.”’ 

The Author of *‘ The Book of the Lantern’’ says :—‘‘The most complet: 
ind perfect projection apparatus ever devised.”” 


ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS AND SLIDES 


Of the, Highest Quality for Oil and Limelight. 

Twelve New Sets of Agricultural Slides for Technical Education—Injurious 
Insects, Botany. Roots, Grasses, Manures, Live Stock, &c. 
llustrated Catalogue of Lanterns and Special Apparatus for Scientific 

Projection, with Detailed List of Slides, 4d. 


S3IENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 pages, 6d. 


NEWTON & CO. 
Manufacturing Opticians to the Queen and the G: ieee ‘ 
By SpEcIAL APPOINTMENT 
Tothe Royal Institution of Great Britain and the Science and Art 
Department, 


3 FLEET STREET, LONDON. 


“The ‘STAR’ MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—Sritish Medical Journal 


RECK’S 


£2 Qs. to £5 5s. 





















through- 
out in brass, 
neatly ja- 
panned, and is 
not only first-rate 
in optical qualities, 
but is now a handsome, 
well-finished Instrument. 


R. & J. BECK, 68 Cornhill, London, F.C. 
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[PRICE SIXPENCE. 


[All Rights are Reserved. 


BROWNING'S 
POCKET SPECTROSCOPE. 





hn Browning 
3 S/rand Lonoow.~ 






Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
went, which will divide the Sodium lines or the D lines in the 
Solar Spectrum ; it is provided with a fine motion focusing 
arrangement, and it is applicable to every purpose for which 


| a Direct Vision Spectre scope can be used. 


Price, in Morocco Leather Case, £3 8s. 6d. 
Illustrated Catalogue of Spectroscopes sent post free. 


JOHN BROWNING, 
Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 


THE TOURISTS ANEROID. 


(WHI TESIDE-COOK’S). 
iinet i ANEN LAAT LN Lad 








(Exact Size.) 
For Measuring Altitudes without Calculation. 
New Itiustratep Price Lists Free ny Post 


Made only by 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 45 CORNHILL; 122 REGENT STREET. 
NEGRETTI & ZAMBRA’S “Illustrated Catalogue,” 6co Pages 
1200 Engravings, Price ss. 6¢. 


Telephone No. 6583. Telegraphic Address: ‘* NeGrett1, London.” 
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BRITISH ASSOCIATION FOR THE 


ADVANCEMENT OF SCIENCE. 
BURLINGTON HOUSE, LONDON, wW. 

EXT ANNUAL GENERAL MESTING will be held at Notting- 

‘ham, commencing on WEDN cS JAY, SEPTEMBER 13. 

President-Elect, Dr. j Ss. Burdon Sanderson, M.A., M.D., LL.D., 
ws L., ‘F.R.S., F.R.S.E., Piofessor of Physiology in the University of 
Oxford. 

Norice To Contrinutors OF Memoir;.—Authors are reminded that 
the acceptance of Mempirs, and the days on which they are to be read, are 
as far as possible, determined by Organising Commuttees for the several 
Sections before the beginning of the Meeting. Memoirs should be sent to 
the ( ffice of the Association. 

Information ab »ut Local Arrangemen‘s may be obtained from the Local 
Secretaries, Guildhall, Nottingham. 

G. GRIFFITH, Assistant General Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1893-94 will open on TUESDAY, OCTOBER 3 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
{ Professor, A. Gray, M.A 





The N 


PHYSICS «seeeeeseeee) Assistant Lecturer and Demonstrator, R. Ww. 
\ Stewart, B.S 
/ Professor, J. J Dos BIE, M.A., D.Sc. 
CHEMISTRY Assistant Lecturer and Demonstrator, F. Mars- 


DEN, B.Sc., Ph.D. (Heidelberg) 
J Botany—Pr ofessor, R. W. Puiciips, M.A., B.Sc. 
Zoology and Physiolog y—Lecturer, Puiuip J. 
Wuire, M.B 

The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students pre- 
paring for University and other Examinations. Two Years of the Three 
Years’ Course required for Graduation in Science at the University of Edin- 
burgh may be taken at this College, and the Lectures in Chemistry, Physics. 
Botany, and Z ology, are recognized by the Universities of Edinburgh and 
Glasgow as qualifying for the Medical Degrees of those Universities. One 
Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
provision has been made for the Teaching of Electrical Engineering. A 
Special Course has been arranged in this subject 

Inclusive Tuition Fee, £10; Registration Fee, £1 1s. 

Laboratory Fees (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for 
Competition at the beginning of each Session, and several are awarded at 
the close of each Session on the result of the Year’s work. 

For fullinformation as to Science and Arts Courses, apply for Prospectus 
to the Secretary and Registrar. J. E. LLOYD, M.A. 


MASON COLLEGE, BIRMINGHAM 
(WITH QUEEN’S FACULTY OF MEDICINE). 
FACULTIES OF ARTS AND SCIENCE, 

Prof. R. S. Heatu, M.A., D.Sc. 

SESSION 1893-94. 

The ——— will commence on MONDAY, OCTOBER 2. 

R. C. Jess, Esq, Litt. D., M.P.. Regius Professor of Greek in the 
University of Cambridge, will distribute the Prizes and deliver an IN- 
AUGURAL ADDRESS at a PUBLIC MEETING in the College on 
MONDAY, OCTOBER 9. 

COMPLETE COURSES of INSTRUCTION are provided for the 
various Examinations in Arts and Science. and the Preliminary Scientific 
(M.B.) Examination of the Univers ity of London; for mae of Civil, 
Mechanical, or Electrica] E cage y & ; and for those who desire to obtain an 
acquaintance with some branch Applied Science. Students may, how- 
ever, attend any Class or combinz Re of Classes. 

[There is also a Faculty of Medicine. A Syllabus cont. aini ing fu 
ticulars is published by Messrs. COR NISH, New Stree gts ingl 
Price 6d ., by Post 7d} 

A SYLLABUS of the Faculties of Arts and Science, containing Full 
Information as to the various Lecture and Laboratory Courses, Lecture 
Days and Hours, Fees, Entrance, and other Scholarships, Prizes, &c., is 
published by Messrs. CORNISH, New Street, Birmingham, Price 6d. ; 
by 


BIOLOGY ....... 





Principal : 


il par- 





aie 





? 


Post, 8d. 
Further Information may be = uined on application to 
GEO. H. MORLEY, Secretary and Registrar. 





THE VICTORIA UNIVERSITY. 


The following Examinations will be held at Owens College, Manches ster ; 
University College, Liverpool; and Yorkshire College, Leeds, in SEPT 
EMBER. 

An Entrance Examination in Arts (introductory to the Faculty of Medi 
cine), on MONDAY, SEPTEMBER 2s, and foliowing Days. 

An Entr:nce Examination in Arts introductory to the Faculty of Music), 
on MONDAY, SEPTEMBER 25, and following Days. 

A Preliminary Examination hetten any to the Faculties of Arts, 
Science, and Law), on MON DAY, SEPTEMBER 25. and following Days. 

The Examination Fee (£2). accompanied by a list of the Subjects taken, 
must be sent to the Recistrar (from whom further particulars can be 
obtained), on or before SEPTEMBER 14 

Manchester, August 1893. 


{ 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


PresipenTt : -H.R.H. the PRINCE OF WALES, K.G. 
CHAIRMAN oF CounciL :—The Right Hon. the EARL OF SELBORNE 
F.R.S. , 


SESSION 1893-94. 


The Matriculation Examination of the City and Guilds Central Isstity 
tion will be held on September 19-22, and the Entrance Examination of the 
Day Department of the Czty and Guilds Technical College, Finsbury, on 
September 26. 


CITY AND GUILDS CENTRAL INSTITUTION, 


A Coll- ge for higher technical instruction, adapted to the requirements of 
persons wo are preparing to bec»me Civil, Mechanical, or Electrical Engi- 
neers, Chemical and other Manufacturers, and Teachers. 


MATHEMATICAL DEPARTMENT under the direction of Prof 
Henrici, F.R.S.; ENGINEERING DEPARTMENT _e under Prof 


Unwin, F.R.S., M.1.C.E. (Dean); PHYSICAL and ELECTRICAL 
DEPARTMENT under Prof Ayrton, F.R.S.; CHEMICAL DEPART. 
MENT under Prof. Armstrong, Ph.D., F.R.S. 


The MATRICULATION EXAMINATION will be held on September 
19-22, and the NEW SESSION will commence on October 4. 

Programme and full particulars of Courses of Instruction and of th 
Entranc2 Scholarships on application at the City and Guilds Central last. : 
tution, Exhibition Road, S.W., or at the Head O.fice of the City an 
Guilds of London Institute. 


CITY AND GUILDS TECHNICAL COLLEGE. 


FINSBURY. 








The DAY DEPARTMENT, for Student: not under 14 years of age 
embraces Courses of Instruction in Mechanical and Electrical Engineering 
and Industrial and Technical Chemistry, under the direction of Prof. S.P. 
Thompson, D.Sc., F.R.S. (Principal), Prof. John Perry, F.R.S , and Prof 


R. Meldola, F.R.S. 


The Entra ice Examination will be held 
Sessicn will commence on October 3 


on September 26. and the New 


also of the 
ad, ELC. 


For further particulars of the Day Classes, Scholarships, &c., 
Evening Classes, apply at the College. Leonard Street, City Roa 
or at the Head Office of the City and Guilds of London Institute. 

JOHN WATNEY, Hon. Secretary. 

City and Guilds of L ondon Institute, 

Gresham College, Basinghall Street, E.C. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 
The WINTER SESSION of 1893-94 will open on TUESDAY, 





OCTOBER 3, when the Prizes will be distributed at 3 p.m. by the 
Right Hon. LORD THRING, K.C.B. 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of £r50 an 


460 respectively, open to first-year Students, will be offered for com 
petition. The Examination will be held on September 27, 28, and 2 
and the subjects will be Chemistry and Physics, with either Pips 
Botany, or Zoology, at the option of Candidates, 

Scholarships and Money Prizes of the value of £300 are awarded at ¢ 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

41. Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may t 
made separately to Lectures orto Hospital Practice, and special arrange 
ments are made for Students entering in their second or subsequent years 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, ¥ 
also has a List of local Medical Practitioners, Clergymen, and others the 
receive Students into their houses. 

For Prospectuses and all particulars apply to 
G. H. MAKINS, Dean. 


THE DURHAM COLLEGE OF 


SCIENCE, 
NEWCASTLE-UPON-TYNE. 

The President and Council of the above College are prepared to receit 
Applications for the PROFESSORSHIP of MATHEMATICS and 
LeCTURESHIP in MATHEMATICS, vacant through the resignatio 
of Pr.ncipal Garnett and Mr. C. H. Thomps«n. 2 

The stipend of the Professor of Mathematics is a fixed sum < 
coqutaer with one-third ofall the fees of the Classes in his Department, 

-ollege guaranteeing a minimum remuneration 0 if £40c per annum. 

The Stipend of the Lecturer in Mathematics is fixed at £150 per annum. | 

The duties of both should begin in the last week in September, ba : 
absolutely necessary arrangements could be made to liberate the Professo 

of Mathematics until Christmas. 

No arrangements have yet been made for filling the Office 
which may be held in corjunctisn with any of the Pr fessorships int 
Colle ge. 

Applicat ions, accompanied by References and Testimonials, 
warded to the undersigned not later than SEPTEMBER 9. 


H. F, STOCKDA™F, Se 
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THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 
SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 ag bea ROAD, EARL’S 
COURT. S.V 
PrincipAaL—G. W. DE feamiaaen. B.Sc., M.1.E.E. 
Telegrams —‘* Tunzelmann, London.” 
The Complete Courses qualify Students for entry into Electrical or other 





Engineering Works. 

The First Year’s Course is arranged to qualify Students frr entering 
Cooper’s Hill, the Central Institution Engineering Cullege, or the Royal 
School of Mines 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution 

The College is provided with very complete Laboratories and Dynamo- | 
room, and also with an extensive Geological Collection for the Preliminary | 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities. whose Names are given in the Prospectus. 


VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. 
DEPARTMENT OF ENGINEERING 


SESSION 1893-94 commences OCTOBER 


Complete Courses of Instruction are arranged in— 
(:) CIVIL ENGINEERING. 
2) MECHANICAL ENGINEERING 
ELECTRICAL ENGIN®ERING. 
ible Students to qualify for University Degrees, and for 
ficates in gineering. They compris, in addition t» 
. Lec ures and Laboratory Work, instruction in Mathe- 
, and Chevnistry 
and also th: El 








ctrotechnical Labora- | 





also the Special Engin ring Prospectus, can 
lication to the REGISTRAR | 





VICTORIA UNIVERSITY. : | 
THE YORKSHIRE COLLEGE, LEEDS. q 


__ The ent opens O( at ea 2. 
Th tieth Session a the Depart nent of Science, Techn )ogy, 
Arts a XC TOBER 3. 
The Classes prepare for Professions, C ommerce, and University Deg 
in Arts, Science, and Medicine. The Physical, Chemical, Biological, E ngi a- 
tering, and Leather Industries Labora:ories, and the Se aving Sneds, 
Dye-house, and Printing Rooms, will be open daily for Pr: al Work. i 
Che following Pros spectuses may be had free from the RE ~ TRAR :— 








Sixty-t aed Session of the Medical Departn 





(1) For Regular Day ee 

(2) For ¢ )ccasional and Evening Studen:s 

(3) Classes in Agriculture. 

(4) For Medical Students. 

A Hall of Residence for College Students has been established. 


MASON COLLEGE, BIRMINGHAM. 

Principal: Prof. R. S. Hearn, M.A., D.Sc. 

QUEEN’S FACULTY OF MEDICINE 

(With Dental Department). 
Dean of the Faculty :ZProf. B. C. A. WinpLe, M.A., M.D., D.Sc. 
1893-94. 

The WINTER SESSION will commence on MONDAY, OCTOBER 2. 
A SYLLABU — the Queen's Facu'ty of Medicine, containing full par- 
ws as to Medical and Dental Courses, Clinical Instruction, Entrance 
1 other Sc holarships, Fees, &c., is published by Messrs. CORNISH, 
New Street, Birmingham, Price 6a. ; by Post 74d. 


GEO. H. M)RLEY, Secretary and Registrar. 











UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(Incorporated under Royal Charter. Departments: Arts, Science, 
Agriculture ) 
AGRICULTURAL DEPARTMENT. 

A complete Course of Instruction in Agriculture has now been 

organised, 

Full information about College Classes, Scholarships, Diplomas in Agricul- 
ture, Certificates in Dairying, &c., will be found in the Agricultural Prospectus 
(free on application). 


The average cost of living in Bangor, including College fees, is about £40 
for the College year. 


The Next Session begins on OCTOBER 3, 1893. 
JOHN EDWARD LLOYD, M.A., Secretary and Registrar. 
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MICHIGAN, HOUGHTON. 
MICHIGAN MINING SCHOOL. 


A State School of Mining Engineering and Allied Subjects. Has Summer 
Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 
Geology. Laboratories, Shops and Stamp Mill well equiyped. Tuition 


free. For Catalogue, write the Director. 


UNIVERSITY OF GLASGOW. 


The University Court are about to appoint a LECTURER in CHE. 
MISTRY to Women Students fer SESSION 1893-94 
Candidates must lodge © Printed Copies of their Applications and 
Testim nials with the Subscriber, on or before SEPTEMBER 2 next 
ALAN E. CL APPE RTON, 


gt West Regent Street, Glasgow. Secretary of the C 


GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS. 





TWO OPEN SCHL ARsurrs in AR Fag and £50), and TWO 
OPEN SCHOLARSHIPS i IENCE (£150 and Le are offered for 
Compe:ition on TUE SDAY, ' SEP reMBER 26, and th wing 
Days. 


For further Particulars apply to the Dean 


QUADRATURE of the Clk CLE FOUND. 


Lessons given, 5s.‘ Students prepared, Invitations accepted, I es 
le ivered.—Apply to Mr Joun Basixio, 43 ¢ leaden te W. Write 
first 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


Forthe Use of Students, Science Teachers, Prospectors, &c., ard to 
illustrate the leading Text-books, in Boxes, with Trays 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stvratigraphical Serie 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPEfrom 1s. 6d. each, Post Free 
CaTaLocugs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


* NEWGATE STREET, LONDON, E.C. 


PRECIOUS STONES AND GEMS. 


NOVELTIES IN CUT STONES FOR 
JEWELLERY AND ORNAMENT. 


Several New and Interesting Species having extraordinary 
Lustre and Colour, also strange and unusual Colours in other 
Stones, may be selected by Collectors and others at moderate 
prices, on application to 


JAMES R. GREGORY, 


MINERALOGIST AND LapPIDARY, 
88 CHARLOTTE Sr., FITZROY SQUARE, LONDON, Ww. 


BEST DRAPER’S INK (DICHROIC) 
BLACK 
INK 
KNOWN 


Can be obtained in London,through Messrs. Barctay & Sons, Farringdcn 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 











When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


In Jars, 6d., is., & 2s. each, 


Bet BO. 
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PURCHASERS OF SELF-RECORDING 


INSTRUMENTS, 

such as 
Self-recording Barometers, 
Self-recording Thermometers, 
Self-recording Hygrometers, 
Self-recording Galvanometers, 
h Self-recording Rain-gauges, 
&c., 
Should see that they are marked 





TRADE MARK. 
° 


This mark has been entered by the Inventors and Manufacturer, 


SCIENCE INSTRUMENTS. 


SOSSSSSCOOOOOOS 





An Illustrated, Priced, and Descriptive Catalogue of the Instru- | 


ments of Science which are used in teaching and demonstrating 
every branch of Physical Science, as well as of the Instruments 


which are used in Original Research and in the applications of 


Science to Technical Industries and Pursuits. 
PRICE TO NON-CUSTOMERS, Qs, 6d, POST FREE. 


SPSSSSSSCSOSSOOOOCE 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 

PARTNERS— 

N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C 


WIMSHURST 
MACHINES. 


With Glass Plates, allsizes, double and multiple, 
alse with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical, 
Telephones, Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
Larce CaTALocGue, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, 7d. 


KING, MENDHAM & 6o., 


me , Western Electrical Works, Bristol. 
London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acenr.) EsTAsLisHED 1876. 








ee) 
Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1336. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


BOOKS ON SALE, 


PROCEEDINGS OF THE AMERICAN ACADEMy 
44 puss AND SCIENCES. Vols. I. to XIV. XV. (part 1) XVI 
1843-90. In parts asissued. £6 ros 
PROCEEDINGS OF THE AMERICAN PHILO. 
SOPHICAL SOCIETY. Vols. IX. to XVII., XVIII. (part 3) XIX. 
XXIX. (part 1). 1862-91. In parts as issued. "£6 tos. 
BESSEL.—Fundamenta Astronomiz. 1818.  Half-calf 


gs. 6d. 
TRANSACTIONS OF THE gy poled OF ENGIN. 


EERS, from 1865 to 1890. 26 vols. cloth. £5 10. 
=o ALMANAC — COMPANION, 1828. 
857. 1862-1868. 31 vols: cloth 

GREENWICH MAGNETICAL AND METEORO. 
LOGICAL OBSERVATIONS, Lg 47; Results of Observations 
1859-64, and 1866-So. 28 vols. 

SIR W. R. HAMILTON’ s “LECTURES ON QUA. 
TERNIONS, AND ELEMENTS OF QUATERNIONS. 2 Vols 
cloth, 1833-66. £7 10s. 

LAPLACE,.—Mecanique Céleste. Translated by Bowpircu, 
4 vo's. cloth. £17 17s. 

MASERES.—Scriptores Logarithmici. 6 vols. 1791-1807 
(Vol. V. wanting pp. 257 264). 44 45. 


Extracted from Catalogue No. 245 issued by 


MACMILLAN AND BOWES, 


CAMBRIDGE. 


PUBLICATIONS OF THE ZOOLOGICAL SOCIETY 
OF LONDON, 


TRANSACTIONS, Vol. XIII., Part 7, Price 


12s., containing the fol’. wing papers: ‘‘ Ox: additional Bones of the 
Dodo and other extinct Birds of Mauritius, obtained by Mr. Théodore 
Sauzier.” By Sir , ter NEWTON, K.C.M. G., C.M.Z.S., and 
HANS GADOW, Ph.D., F.R.S., with 5 Plates. “‘ Description of a 
Remarkable New *.. Urchin of the Genus Cidaris from Mauritius.’ 
By F. JEFFREY BELL, M _A., with 1 Plate. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1893. Part II., containing the Papers 
read at the Scientific Meetings held in March and April last, with 
17 Plates, Price ras. 

To be obtained at the Society’s Office, 3 Hanover Square, W., or through 

any Bookseller. 





Just Published. With 100 Illustrations, some of which are Coloured. 
8vo, 10s, net. 


ELEMENTS OF BACTERIOLOGY; 
FOR PRACTITIONERS AND STUDENTS. 
WitH Espectat REFERENCE TO Practical METHODS. 

By Dr. S. L. SCHENK, 

Professor (Extraordinary) in the University of Vienna. 
Translated from the German, with an Appendix, 
By W. R. DAWSON, B.A., M.D., 


Univ. Dub., late University Travelling Prizeman in Medicine. 


London: LONGMANS, GREEN & CO. 


Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, Postage 44d. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE£ 
By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY 


By JULIEN DEHY, F.R.M.S. 


* London: ILIFFE & SON, 3 St. Bride Street, E.C 





Now Ready, Profusely Illustrated, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


| London: Baillitre Tindall, & Cox, King William Street, Strand. 
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Instrument Company, Cambridge. | NOTICE.—Advertisements and business letters for 
iene. ; NATURE should be addressed to the Publishers ; 
Pa mags communications “Instrument Company, Editorial communications to the Editor. The 


. 7 > “ 
Price List of Scientific Instruments, sent post free. telegraphic address of NATURE is PHUSIS, 


Illustrated Descriptive List sent on receipt of 1s. 6d Lompon.” 
The Cambridge Scientific Instrument Company, SUBSCRIPTIONS TO «“NATURE.,”’ 


St. Tibb’s Row, Cambridge. Yearly ‘ . 

as 5 lial ld de 0114 6 

TO SCIENCE LECTURERS. | Quarterly»... - 1. eee es. 0 7 6 

To ALL PLACES ApRoap: = 

See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- Yearl 110 6 
TERN, used by late W. Lanr Carpenter, Esy, Prof. Forses. New f. 2 6 8 0 + . oe oe er 
Triple constructed for B. J. MALpEN, Esq., this season. New Oxyhydro- Half-yearly. 2 te2se 0 « @ 3 6 
gen Microscope. pap ——. Ree Triple, tog ag ag’ Highest Quarterly eeee ° ° 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
Guinness, Madame Apeiina Patti, &c. Patent Pamphagos Lantern | Money Orders payable t to ‘MACMILLAN - co. 


Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 


trated Catalogue 300 pages, 1s.; Postage, 5d. Smaller do., 6d. Pamph- OFFICE: 29 BEDFORD STREET, STRAND, WwW. C. 
lets Free—HUGHES, Speciatist, Brewster House, Mortimer Road, ela aaa 


= clita CONCHOLOGY. 


ALBERT EDWARD JAMRACH 

















(Late CHARLES JAM RACH) New and interesting hag = 4 - = mie _ eg »m Borneo, Philippine 
NATURALIST, COLLECTIONS AND SPECIMENS BOUGHT. 
180 ST. GEORGE STREET EAST COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
‘ a EXCHANGES MADE FOR SPECIES NOT IN STOCK. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | 4 a 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. GLASS TOPPED BOXES CARD TRAYS & 
> Cc. 
| 5 , 
IMI NERAZL.OG WZ | All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
a and supplied promptly at moderate prices 
Ss A M U e a bo eS N Ss O N Rectangular, from rs. 3¢. per dozen 
5 | Circular, from 1s. per dozen. 
97 REGENT STREET, LONDON, w. tasil Slinias: ds ini ei hans i lies 
ESTABLISHED 1840. Late 277 STRAND. | Pe CORD 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates | 


Rock Crystal Balls, Fossils, Rocks, and Rock Sections. ‘ . 
i adiett Semieine HUGH FULTON (Conchologist), 


Mr. HENSON has just received some good Groups of Japanese Stibnite, | 216 KING'S ROAD, LONDON, S.W. 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 


Crsualicd Hydrargiline, Bertranditey Polybaate, Diameeds Chaco: | Lal LIVING SPECIMENS FOR_ 
ee tke ee — and Yttrotantalite. ¥ H E M | C R O S C O P E , 

ae ; ——ee Volvox globator, Spongilla fluviatilis, Limnias cerat phylli i, Lacinnu 
F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. | yx's.sopals, Pumatella repens spd athe obec of Fond Ls | Amat 
NATURAL HISTORY AGENCY, Drawirg and Description, for One Shilling, Post Free 


- T. E. BOLTON, 
158 BROMPTON ROAD, LONDON. FARLEY ROAD, MALVERN LINK 


Dealer in Rocks, Minerals, Fossils, and other Objects ————— 


renee AN 
of Scientific Interest. ‘ 
The Rock Sections in stock include Eberstadt Diorite. New Zealand HOLLOWAY OINTMENT] aa 


Dunite, Saxon Granulite and Minette, Luxullianite, Grand Canary Rhyolite 
and Palagonite Tuff and Plz auenscher Grund Syenite. Among minerals 

recently received from abroad are nee examples of Anglesite, Aphihit: alite, Por BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES anc 
Asbolan, Bauxite, Bole, Epsomite, Hausmannite, Manganite, Prase-Opal, v hest. it cures 
Wad, and Carinthian Wulfenite, Hydra, Amphioxus, Doz fish, Rabbits, and LCERS. If effectually rubbed on the Neck and C oz) 

other objects for biological study always on hand. A specimen of Osteo- SRE THROATS. BRONCHITIS, COUGHS and COLDS; and for 
glossum from Queensland, and a small collection of South American Birds’ , , rt ; 
Skins now for disposal. Card Trays and Glass-topped Boxes made to order. 30U0T, RHEUMA TISM, and all Skin Diseases itis unequalled 
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Harvey and Peak's Porm, best make, 15 in. Plates 4100 
” ” ” 17 in. ” 5100 
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20 in. : 
Ditto, strongly built for Laboratory purposes 
with 24 in. Plates ws - 8100 
SPECIALLY RE CO] MME NDE dD. 


COMBINED AMMETER AND VOLTMETER. 
Reading to 10 Amps. and 10 Volts., £2 10 O. 


Catalogue of 340 Illustrations by post, 6d. 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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MESSRS, MACMILLAN AND CO.’8 NEW BOOKS. 


SOME FURTHER RECOLLECTIONS OF A HAPPY LIFE. By Marianne 
NORTH. Edited by her sister, Mrs. J. A. SyMonDs. Extra Crown 8vo, 8s. 6:. net. 


_ ATHEN.4UM :—* The joyousness, the gaiety, the drollery, too, of the book are contagious. In wit and liveliness it cer- 
tainly surpasses the first series of recollections, A more charming volume of travel it would be impossible to name.” 


BY THE SAME AUTHOR. , 
RECOLLECTIONS OF A HAPPY LIFE. Being the Autobiography of MARIANNE Nortu. 
Edited by her sister, Mrs. J. A. SYMONDs. With Portraits. Two Vols. Second Edition, Extra Crown 8vo. 17s. net, 
SPECTATOR, —‘* The record, as it stands, is interesting to every class of reader. Miss North’s powers of description are 
not confined to her brush alone, and some of the descriptive woik of her pen is of a very high merit. She wrote always with a 
clear conciseness, with a very full power of expression, and with an abundance of quiet humour.” 


TIMES.—‘‘ A book which will delight and entertain many readers.” 


WILLIAM KITCHEN PARKER, F.R.S.. A Short Memoir by His Son, 
T. JEFFERY PARKER, B.Sc., F.R.S., Professor of Biology in the University of Otago, New Zealand, Crown 8vo, 
4s. net. 

ATHENA: UM.—* Prof. Jeffery Parker is to be warmly congratulated on this charming sketch of his beloved father’s life. 
. Asa sketch it is, we think, perfect.” 


5 sc AR T T oo ee, a. : <a - 
MEMOIRS OF MY INDIAN CAREER. By Sir Georce Campsett, M.P., 
K.C.S.1., D.C.L. Edited by Sir CHARLES E, BERNARD. 2 vols. 8vo. With Portraitand Map. 21s. net. 
T/MES.—* Sir George Campbell’s autobiography reflects a character which in more aspects than one commands admiration 
and esteem. ‘The bulk of the narrative is made up of interesting reminiscences of an eventful career, interspersed with many 
shrewd observations on men, manners, and politics.” 


BRITISH FOREST TREES AND THEIR SYLVICULTURAL CHARAC.- 
TERISTICS AND TREATMENT. By JOHN NISBET, of the Indian Forest Service. Crown 8vo, 6s. net. 
SATURDAY REVIE W.—* Those who are of Evelyn’s mind in their love of woodlands will find Mr. Nisbet’s work full of 
interest, and those whose concern in the subject is of a more practical nature will be repaid by this clear exposition of the principles 
of sylviculture.” 
ACADEMY.—‘* The book is a necessity to sylviculturists, while all who are interested in arboriculture will learn from Mr. 
Nisbet’s pages much that may well be pondered.” 


SECOND EDITION REVISED. 
LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, D.Sc, 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. With eighty-eight Illustrations. Second 
Edition, revised, crown 8vo, 10s. 6d. 


THE LANCET7.—“‘If this is diligently studied the students carry away with them not only a good general knowledge of 
Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 
what has been patiently and closely examined.” 


ABRIDGED FROM PROFESSOR BALDWIN’S **HANDBOOK OF PSYCHOLOGY.” 


ELEMENTS OF PSYCHOLOGY. By James Mark Batpwiy, Professor-Elect in 


Princeton Colleze, Professor in the University of Toronto, Author of ‘* Handbook of Psychology.” Crown 8vo, 7s. 6d. 


LETTERS FROM QUEENSLAND. By the Zzmes SprectaL CoRRESPONDENT. 
Reprinted from the 7imes of December, 1892, January and February, 1893. Crown 8vo, 2s. 6d. 
SPEAKER.—* The volume—it is scarcely more than a pamphlet—not only contains a vivid description of the physical 
aspect of the colony, but also throws considerable light on the social and industrial problems which are bound up with its 
developments.” 


LETTERS FROM SOUTH AFRICA. By the 7Ztmes SpeciaAL CORRESPONDENT. 
Reprinted from the Zimes of July, August, September, and October 1892. , Crown 8vo, 2s. 6d. 

SOUTH AFRICA.—‘ The letters were and are among the most valuable and brilliant of their class, and it is not, we hope, 
too much to expect that their republication will lead to their careful study by statesmen and all interested in the progress and 
development of South Africa.” 

WESTMINSTER GAZETTE.—“ Altogether we can recommend ‘ Letters from South Africa’ as a sound and trustworthy 
presentation of their subject ; able, judicious, weighty, in a word, an epitome of the best Z7imes qualities.’ 

GLASGOW HERALD.,—* Besides being fall of information on the most varied subjects, the little volume is most interesting 
and attractive reading, and cannot be too highly recommended to those who wish to become better acquainted with South Africa 
and South African affairs and prospects.” 


MACMILLAN AND CO., LONDCL. 
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MESSRS. MAGMILLAN & CO.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


TEXT-BOOK OF GEOLOGY. By Sir Arcuipatp Grikiz, LL.D., F.R.S., 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations. Third Edition. Thoroughly Revised. Medium 8vo. [ Shortly. 


POPULAR ASTRONOMY. By Simon Newcoms, LL.D., Professor U.S. Naval 


Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo. 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Atrrep DanigLL, 


M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Tuomas Preston, M.A. With Illustrations. 


8vo, I5s. net. 


APPLIED MECHANICS. By James H. Correritt, F.R.S., Professor of Applied 


Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wituetm Ostwatp. 


Translated by J. WALKER, D.Sc., Ph.D. 8vo, tos. net. 


A TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. By Sir 
HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 


Vols. I. and II INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 21s, 
Vol. Il. Two Parts. 18s. each. 

Vol. IIIL.—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., 1V., and VI., 21s. each. Parts II]. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of Chemistry in the 


Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. M. Pattison 


MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 125. 6d. 


HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 


PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by GEoRGE McGowan, Ph.D. 8vo, 14s. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE 


ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 13s. [Vol. II. shortly. 


ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Prof. G. H. 
EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. Arnotp Lane. 
With Preface by Prof. Dr. Ernst HaArEcCKEL. Translated by H. M. BERNARD, M.A. Cantab., and M. BERNARD. 
Part I. 8vo, 17s. net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF VERTEBRATES. 


By Prof. R WIEDERSHEIM. Adapted by W. NEwToNn PARKER. 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., F.R.S., 


Professor of Physiology, Cambridge. Illustrated. Fifth Edition, largely Revised, 8vo, Parts L, II., IV., tos. 6¢. 
each. Part III., 7s. 6¢. Appendix by Dr. SHERIDAN LEA, 7s. 62. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. 
By Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. ; 
Part IlL.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6¢. Sections IX.— 
XII. 12s. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. By D. J. Hamtt- 
TON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously Illustrated. Vol. I 
Med. 8vo, 25s. [ Vol. II. shortly 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. M. Batrour, 


M.A., F.R.S. In two Vols. Second Edition. Medium 8vo. Vol. I., 18s. Vol. II., 21s. 





MACMILLAN AND CO., LONDON. 
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‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. 1243 VOL. 48.] THURSDAY, AUGUST 24, 1893 [UxtcE SIXPENCE. 
Registered as a Newspaper at the General Post Office.) [All Rights are Ressved. 7 





NEWTON'S PATEN? NALDER BROS. & CO., 


Scientist's Biunial Lantern, 


a 16, RED LION STREET, CLERKENWELL, 


Cambridge and London University 


Extension Lecturers, &c. LONDON, EC. 


Ifighest quality only, £14 14s. 
New Catalogue of Optical Lanterns, TELEGRAPHIC ADDRESS, SECOHM LONDON, 
Projection Apparatus, and Scientific TELEPHONE No. 6770. 


and other Slides, Four Stamps. 
NEWTON & CO., MAKERS OF 
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For Measuring Altitudes without Calculation. 


GRIFFIN’S ILLUSTRATED AND DESCRIPTIVE CATALOGUE New IctustraTep Price Lists Free sy Post. 
OF SCIENTIFIC APPARATUS. Made only by 


FOR USE IN SCHOOLS AND COLLEGES. 
SEVENTH EDITION. N EGRETTI & ZAM BRA, 


PART |.—Mechanics, Geometry, Hydrostatics, Hydrodynamics, SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 


Pneumatic godels ana Diagrams. 38 HOLBORN VIADUCT, E.C. 


Royal Svo, 75 Pages, with 300 Illustrations, 6. post free BRANCHES: 45 CORNHILL; 122 REGENT STREET. 


JOHN J. GRIFFIN & SONS, [°- NEGRETTI & ZAMBRA’S “ Illustrated v* eel 600 Pages 


1200 Engravings, Price ss. 


22 GARRIC K STREET, LONDON, W.C, Telephone No. 6583. Telegraphic Addrese: “* NEGRETTI, London.’ 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


on MOND. AY, 


OCTOBER 2. 





The WINTER SESSION will commence 

The lis the largest general hospital in the kingdom, and contains 
early 800 beds. Number if in-patients last year, 10,070; out-patients, 
112,462; accidents, 12,425 


Surgical operations daily. Major operations in 1r8392—1358 

Appointments :— Forty qual fied :esident appointments are made annually. 
Dressers. clinical, post-mortem clerks, and matern.ty assistants are appointed 
every three months. All appointments are fiee. tolders of resident 





appointments are also provided free bc ard. 

SCHOLARSHIPS AND Prizes.—Tw» Entrance Science Scholarships, value 
£75 and és , and two Buxton Scholarships, vilue £30 and £20, will be 
‘ffered for competition at the end ..f September to New Students. Numerous 





Sch . _y ps and Prizes are given annually. 
Px ScCHOLARSHIPS.—Interest on £5000 will be offered shortly. 
F EES.—120 guineas in one payn reas by instalments. A 


I 
Lof 15eU s is allov bers of the profession. 
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Students’ C ubs Union racing all the Scientific, 
hictic Cluls, are available to all Students. The Clubs Union 
c opton has lat ely been opened. 

li Metropolitan Distr East London, and Great Eastern 






: Ho spiral and College. 
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MUNRO SCOTI, 


are Close to t 
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Warden. 
Mile End, E. 


MASON COLLEGE, BIRMINGHAM 


(WITH QUEEN’S FACULTY OF MEDICINE). 
FACULTIES OF ARTS AND SCIENCE, 
Principal: Prof. R. S. HeEaruH, M.A., D.Sc. 

SESSION 1893-34 


The SESSION will commence on MONDAY, OCTOBER 2. 
me Ce De — Esa. Litt D., M. P.. Regius Professor of Greek in the 
University of Cambridge, will distribute the Prizes and deliver an IN- 
AUGURAL [AUDRESS at a PUBLIC MEETING in the College on 
MONDAY, OCTOBER 9 
COMPLETE COURSES of INSTRUCTION are provided for the 
various Examinations in Arts and Science. and the Prelim nary Scientific 
athe pe, n of the Un.versity of London ; for Students of Civil, 








ctrica 1 ngineering ; and for those who desire to obtain an 
1 some branch f Appied Science. Students may, how- 

t ass or combination of Classes. 
a is also a F aculty « of Medicine. Syllabus containing ful! par- 


by Messrs. ‘COR VISH, New 


Street, Birm 
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A ‘SY LL AB US S of the Faculties of Arts and Science, containing Full 
Information as to the various Lecture and Laboratory Courses, Lecture 
Days and Hours, * al Entrance, and other Scholarships, Prizes, &c., is 
published ” Messrs. CORNISH, New Street, Birmingham, Price 6d. ; 
by Post, 8 

Further Reiiiaiis may be obtained on application to 

GEO. H. MORLEY, apenas and aan, 


GUY’S HOSPITAL MEDICAL SCHOOL. 
The WINTER SESSION begins on MONDAY, OCTOBER 2. 


The Hospital contains 695 beds, 500 in constant occupation. 

APPOINTMENTS.—Al! Hospital Appointments are made in accordance 
with the merits of the Candidates, and without extra payment. 

ENTRANCE SCHOLARSHIPS.—Open Scholarships of £100 and 
£50 in Classics, Mat! rematics, and Modern Languages, and Upen Scholar- 
ships of £rso and £60 in Chemistry, Physics, and Biol ogy- 

PRIZES are open to Students in their various years, 
aggregate to more than £480. 

DENTAL SCHOUL. —A Dental School attached to the Hospital affords 
to Students all the instruction required for a Licence in Denta! Surgery. 

COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. There is in it a large 
Dining Hall, with Reading Rooms, Library, Gymnasium, for the use of the 
Students’ Club 

For Prospectus and further information apply to the Dean, Dr. Suaw, 
Guy's s Hospital, London, S.E. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 2. 
juctory Lecture at 4 p.m., by Mr. BILTON POLLARD, B.S., 





amounting in the 








The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 
I oarsipn Exhibitions, and Prizes of the value of £300 are awarded 





annual! 
In Uni versity College Hospital about 3000 In-patients and 35,000 Out- 
patients are treated during the year. Thirty- six appointments, eighteen 
oo res ouse Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 
Slerkships and Dresserships, are open to Students of the Hospital without 
extra fee 

Prospectu ses, with full information as to Classes, 
ned from the — Gower Street, W.C. 


. A. H. HORSLEY, M.B., B.S., F-R.S., Dean 
. M. HORSBURGH, M.A., Secretary. 
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BRITISH MUSEUM. 


The Reading Rooms will be Closed from FRIDAY, SEPTEMBER r to 
TUESDAY, SEPTEMBER 5, inclusive. 
E. MAUNDE THOMPSON, 
. Principal Librarian and Secretary 
British Museum, August 23, 1593. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
BURLINGTON HOUSE, 


The NEXT ANNUAL GENERAL MEFTING will be held 
ham. commer a on WEDNE&S DAY, SEPTEMBER 13 


LONDON, W. 


at Notting 


reg tic Dr. J. &. Burdon Sander-on, M.A., M.D., LL.D 
D.C.L., F.R. S., "'P.RSE » Professor of Physiology in the University of 
oe . 

Norice To Coxtrisutors oF MeEmoirs.—Authors are reminded that 


the acceptance of Mer nvirs, and the days on which they 
as far as possi ble tetermined by Organising © 
Sections before the nning of the Meeting 
the . ffice of the As<ociation. 
Information ab wut Local Arrange 
Secretaries, Guildhall, Nott nghain. 
G. GRIFFITH, 


are to be read, are 
ommuttees for the several 
Memoirs should be sent to 







men's may be obtained from the Local 


Assistant General S« cretary 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W 


Paincipac—G. W. p—E TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—‘* Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electrical or othe 
Engineering Works. 

The First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Roya 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Eatrance Scholarships have been obtained at the 
Central Institution. 

The College is provided with very complete Laboratories and Dynamo- 
room, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific Authorities, whose Names are given in the Prospectus 


THE DURHAM COLLEGE OF 


SCIENCE, 
NEWCASTLE-UPON-TYNE. 

The President and Council of the above College are prepared to receive 
Applications for the PROFESSORSHIP of MATHEMATICS and the 
LeECTURESHIP in MATHEMATICS, vacant through the resignations 
of Pr ncipal Garnett «nd Mr. C. H. Tho.nps n 

Yhe s ipend of the Professor of Mathematics is a fixed sum of £30 

together with one-th.rd ofall the fees of the Classes in his Department, the 
College guaranteeing a minimum remuneration of £40c per annum. 

The Stipend of the L ecturer in Mathematics is fixed at £150 per annum. 

The duties of both should begin in the last week in September, but if 
absolutely necessary arrangements could be made to liberate the Professor 
of Mathematics until Christmas. 

No arrangements have yet been made for filling the Office of Principal, 
which may be held in conjuncti.n with any of the Professorships in the 
College. 

Applications, accompanie< d by Reference s and Testimonials, must be for- 
warded to the undersigned not later than SEPTEMBER g. 


H. F. STOCKDALE, Secretary 


a 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


PROSPECTUSES for the SESSION 
application. 


1843-94 will be forwarded on 


I.—DEPARTMENT of ARTS, SCIENCE, and LAW. 
Il.—DEPARTMENT of MEDICINE 
I1l.—DEPARTMENT OF PUBLIC HEALTH 
— —DENTAL DEPAKTMENT. 

V.—PHARMACE UTIC AL DEPARTMENT. 


VI.—DEPARTMENT for WOMEN 
VII.—DEPARTMENT for the EVENING CLASSES. 
VIII.—SCHOLARSHIPS, FELLOWSHIPS, &c. (varying in value 
from £30 to £150 per annum). 
Apply to Mr. Cornisn, 16 St. Ann’s Square, 


College. f 
HENRY WM. HOLDER, M.A., Registrar 


Manchester; or at tae 
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Sale by Auction. 


FRIDAY, SEPTEMBER 1. 
SCIENTIFIC INSTRUMENTS. 


MR. J. C. STEVENS will Sell by Auction, at 


his Great Rooms, 38 King Street, Covent Garden, on FRIDAY, 
SEPI TEMBER t. ut half-past 12 o'cl ck precisely :—Tangent High 
Resist ance and other Ga!vanometers by I.iliott, Resistance C ls, Wheat- 
st ne’s Bridge, Micr> spectroscope and a Two-Prism Spectroscope, 
both by Browning 3inocu!ar Microscope, Lenses by Dallmeyer, 
Grubb, S enchiel, and other good makers Martini-Henry (Deeley 
Patent) Sporting Rifle by Westley Richards, &c. Scientific Books, 


view Day prior from 2 till 5, and Morning of Sale, and Catalogues had. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


lh ¢ Sixty- third Session of the Medic 
I ‘Twen eth Session of the 
Arts de; gins OC rOBER 

The Classes prepare for Professions, Commerce, and University Degrees 
in Arts, Science, and Medicine. The Physical, Chemical, Biologic al, Engin 
eering, and Leather In lustries ba aboraiories, and the Weaving Sneds, 
Dye-house, and Printing Rooms, will be open daily for Pract.cal Work. 

I'he fol lowing Prospectuses may i had free from the REGIsTRAR :— 


al Department opens OCTOBER 2. 
Depart.neat of Science, Techn logy, and 


(1) For Regular Day Students 
(2) For Uccasional and Evening Students 
(3) ¢ anaes in Agriculture. . 
(4) For Medical Students. 
\ Hall of Residence for College Students has been established. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


(Incorporated under Royal Charter. Depariments: Arts, Science, 
Agriculture ) 
AGRICULTURAL DEPARTMENT. 


ete Course of Instruction in 


Agriculture has now been 


nation about College Classes, Scholarships, Diplomas in Agricul- 
| be found in the Agricultural Prospectus 





ates in Dairying. &c., will be 
(free on application) 
The average cost of l.vir 
for the College year 
The Next session I 27Ins 
JOHN EDWAI 


ig in Bangor, including College fees, is about £ 4« 


m OCTOBER 3, 180. 
RD LLOYD, M.A., Secretary and Registrar 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


AGRICULTURAL DEPARTMENT. 





An ASSISTANT LECTURER in AGRICULTURAL CHEMiSTRY 
wil be Appointed in September next, for one year, at a Salary of I 
Applications must be sent in on or before WEDN «SDAY, SEPTE MB ER 

1893, to the undersigned, from whom information as to conditions of 
Appointment and Duties may be obtained 
JOHN EDWARD LLOYD, Secretary and Registrar 
rsity College of North Wales, 
Bangor, August 15, 18 
UNIVERSITY COLLEGE, LONDON. 
LECTURES ON ZOOLOGY. 
The GENERAL COURS& OF LECTURES ON ZOOLOGY, by 


Prof. WELDON, M.A., F.R.S., will 
OCTOBER 4, at 1 p.m 


commence on WEDNE SDAY, 


A Special Course of Six Lectureson * The Statistics of Animal Variation,” 
wil on Tuesdays at pm, commencing NOVE MB E R 7 A 
Sy s of these Lectures i ing prepared, and may be tain at th 

College about the middle of October 


J. M. HORSBURGH, M A., Secretary. 


MASON COLLEGE, BIRMINGHAM. 
APPOINTMENT OF DEMONSTRATOR IN PHYSICS 
DEPARTMENT. 


; The ( | invite applications, on or before SEPTEMBER for 
: lu fthe appointment will commence on OCLOB ER 2, 1 
var tipend, conditions, and dut.es wi forw 

ICAtio t indersigned, to whom all applications for the appoiatmen 


GE ). H. MORLEY, Secretary 
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| SIMPKIN, MARSHALL, 


MICHIGAN, HOUGHTON. 


MICHIGAN MINING SCHOOL. 


A State School of Mining Engineering and Allied Subjects. Has Summer 
Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 
Geology. Laboratories, Shops and Stamp Mill 


well equipped. Tuition 


free. For Catalogue, write the DirEcro 


The GEORGE HENRY LEWES STU- 
DENTSHIP will become Vac 7: on JANUARY «, 1894. Appli 
tions should be made to Prof. M. ster, New Museums, Cambri 
not later than DECEMBER 1 1 


4!-Inch Seneneditie Mounted Telescope 





by T. Cooxe and Son and Wooden Observatory with Revolving 
Dome, for Sale; owner about to move. Price of the Teles 
Observatory, £70, or Ob-ervat ry alone, £15.—Address, ““ X,"” Nature 
Office, 


THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Harrina, F.L.S., 


gritish Ornithologists’ Unicen, 


Original Articles by we'l-known naturalists in every br 
habits of animals; arrival and departure of migratory 


F.Z.S., Men 


ntains— 


ber of the 









rare birds; distribution and migration of fresh-w 
rare marine fish; local aquaria; British reptiles ; British ™ nd and 
water mollusca, with remarks cn the haunts and ha bits of the species ; 


other matters of general interest to those who 
Reportsof the Linnean, Z »ological, and En 
»f natural history books. Occasional tran n fe ologic: 
journals of ir nportant and interest ing artic les i in variour branches of Zoology 
phere are occasional woodcuts 








& CO., Ltd., Stationers’ Hall Court, E.¢ 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 








Edited by C. G. Barrett, G. C. Cuami PA a AS 
W. W. Fow ter, M.A., F.L.S., R. McLacni an, F.R.S., E.S E 
F.L.S., and 
Lorp Wa LsinGuaM, M.A., LL D., F.R.S 
This Magazine, commenced in 1864, contains standa sa € 
on all subjects connected with Entomology, and especially on the Ins 


the British Isles. 
Subscription—Six Shillings per Annum, post free 
GURNEY & JACKSON (Mr. Van Voorst’s Successors) 
1 Paternoster Row. 


London: 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY, 


Edited by Ricuarp Sovra, F.E.S., 


With the Assistance ot 


H. W. Bares, F.L.S., F.E.S., &c. 
f R. Birttves, F.E.S | Dr. D. Suarp, F.Z.S., F.E S. &¢ 
W. Lucas Distant, F E.S. &e. G. H. Ver ng & tag S 
Epwarp A. Fitcn, F.L.S., F.E.S. | W. Warr M. A, L E.S 
MarTIN Jacosy.F.E.S. es Weir, F. a Z.S.. F.E.§ 
J. H. Lescn, B.A., F.L.S., F.E.S. | F. B. Waite, M. Dit L.S., F.E.§ 


There are frequent Lithographed Plates by th est Entomo 


Artists, and occasional Woodcuts. 


WEST, NEWMAN, & CO., 54 Hatton Garden, I 





London : 
THIS 


HOLLOWAYS PILLS  weprcrwe 


Is unequalled in the Cure of all Disorders of the LIVER, 
STOMACH, KIDNEYS AND BOWELS A Great PURI. 
FIER of the BLOOD; a Powerful Invigorator of th 
if suffering from WEAKNESS AND DEBILITY, 
incidental to Females 





System, 
and ‘s unequalled in Complaints 
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Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, Postage 44d. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACES®A. 


By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY 


By jULIES DEHY, F.R.M.S. 


London : IL IFFE & SON, 3 St Bride Street, E. Cc. 
PUBL ICATIONS OF THE ZOOLOGIC. AL SOCIETY 
OF LONDON, 


TRANSACTIONS, Vol. XIII, Part 7, Price 


12s., containing the fol! wing papers: ‘‘On additional Bones of the 
Dodo and other extinct Birds of Mauritius, obtained by Mr. Théodore 
Sauzier.” BySir EDWARD NEWTON, K.C.M. G., C M.Z.S., and 
HANS GADOW, Ph.D., F.R.S., with 5 Plates. “ Deccripti on of a 
Remarkable New Sea Urchin of the Genus Cidaris from Mauritius.” 
By F. JEFFREY BELL, M.A., with 1 Plate. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1893. Part II., containing the Papers 
read at the Scientific Meetings held in March and April last, with 
17 Plates, P-ice ras. 

To be obtained at the Society’s Office, 3 Hanover Square, W., or through 

any Bo okseller. 


~ BOOKS ON SALE, 


PROCEEDINGS OF THE AMERICAN ACADEMY 
fl A age ANDSCIENCES. Vols. I. hd XV. (part 1) XVI.- 
1843-90. In parts asissued. £6 
PROCEEDINGS OF THE AMERICAN PHILO- 
SOPHICAL SOCIETY. Vols. IX. to XVII., XVIII. (part 3) XTX.- 
XXIX. (part 1). 1862-91. In partsasissued. £6 ros. 
BESSEL.—Fundamenta Astronomiz. 1818.  Half-calf. 


gs. 6d. 
TRANSACTIONS OF THE ty ed OF ENGIN- 
EERS, from 1865 to 1890. 26 vols. cloth. 
BRITISH ALMANAC eo COMPANION, 1828- 
1857, 1862-1868. 31 vols. cloth. 25 
GREENWICH MAGNETICAL AND METEORO- 
LOGICAL OBSERVATIONS, am Results of Observations 
1859-64, and 1£66-80. 28vols. £ 
SIR W. R. HAMILTON’ Ss LECTURES ON QUA- 
TERNIONS, AND ELEMENTS OF QUATERNIONS. 2 Vols. 
cloth, 1853-66. 47 10s. 
LAPLACE,.—Mecanique Celeste. 
4 vols. cloth. £17 17s. 
MASERES.—Scriptores Logarithmici. 
(Vol. V. wanting pp. 257-264). £4 45. 


Extracted from Catalogue No. 245 issued by 


MACMILLAN AND BOWES, 
CAMBERIDGE. 


Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892, 
AN ILLUSORY EYE DISEASE, 


ConTENTS: 
PROGRESSIVE (sic) MYOPIA. 
Case No. 1.—Culled from Mr. Ropert BRUDENELL CARTER. 
One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. Nert.Lesuip. 
One Lithographed Moorfields Hospital Form. 
Case No. 3-—Culled from Mr. Joun Couper. 
One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry SiLcock. 
One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Geonrce Lawson. 
One Lithographed Moorfields Hospital Form. 
Case No. s4is.—Culled from Mr. Crircuetr. 
One Lithographed Prescription. 
FOURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. NETTLESHIP. 
Two Lithographea Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY, 
WANTED A TRIBUNAL. 
Printed and Sold by 
A FOURNET, 
18, BENTINCK ST., WELBECK ST., LONDON, wW. 
Price 2s. 


Translated by BOWDITCH. 


6 vols. 1791-1807 





New Publication. 


NA FORE 
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SCIENCE INSTRUMENTS. 


SOSSSSSSOOOOOS 





An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, 2s, 6d. POST FREE, 


SPOSSSCOOSOSOSOSOOSE 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 


Newcastle-on-Tyne. 
PARTNERS— 


N. H. MARTIN, C. E. STUART, B Sc., H. SPARGO, A.Sc., F.LC. 


DUST IN AIR. 


Instruments designed by JOHN AITKEN, Esq., F.R.S., d&e., 
and made by WILLIAM HUME, Edinburgh. 


THE POCKET DUST COUNTER 
Has Moist Chamber, Millimetre Scale on glass, Viewing Lens, Graduated 
Measuring Air-pump, 2 Stopeocks. In Case, 44 x 3 X 14; Weight, 10 ozs 
PRICE £6 6s. 


THE KONISCOPE, 
For the Study of the Colour Phenomena of Cloudy Condensation, due to dust. 
Half-metre Moist Chamber Glass Ends, Air-pump and Stopcock ; Weight, 
1 lb. 1402s. PRICE £8 8s. 


FLAS COMPLETE BLOWPIPE 
ABORATORY, 
FOR GEOLOGISTS, a RALOGISTS, AND SCIENTIFIC 
VOYVAGEURS. 
For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay and Bl wpipe Tools and Reagents, = : fine Balance in 
collapsible glass case. Travelling Case measures 214 X 17} x 18}; weighs 


so lbs. PRICE £25 12s, 6d 





THE CANTILEVER PROJECTION LANTERN. 


Flat and Open Stage, for use at Science Lectures, Physical and Chemical 
Experiments. Shows Lung and Whole Brain Sections for Physiologists 
and Pathologists. Condensers 5} to 16 inches diameter. 

PRICES from £6 10s. 
ILLUSTRATED DESCRIPIIVE PAMPHLET. 


WILLIAM HUME, 


SCIENTIFIC INSTRUMENT MAKER; 
2 WEST COLLEGE STREET, EDINBURGH. 
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Instrument Company. Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.’’ 

Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 

St. Tibb’s Row, Cambridge. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH) 
NATURALIST, 
18 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Limnias ceratophylli, Lacinnu- 
laria socialis, Plumatella repens, and other objects of Pond Life ; Amceba, 
Vorticella, Spirogyra, Chara, &c., for Students of Biology. Specimen, with 
Drawing and Description, for One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


MINERALOGY. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 
ESTABLISHED 1840. Late 277 STRAND. 


Choice Mineral Specimens, Gem Stones, Carved Opals, Polished Agates 
Rock Crystal Balls, Fossils, Rocks, and Rock Sections. 


LATEST ARRIVALS. 

_ Mr. HENSON has just received some good Groups of Japanese Stibnite, 
interesting Quartz Crystals inclosing Rutile and other Substances, and a 
Very Fine Rock Crystal Ball, 44 inches diameter, perfectly free from flaws, 
small Crystal Balls, with inclosures, Rock Crystal Carvings, &c., &c. ; 
Crystallised Hydrargillite, Bertrandite, Polybasite, Diamonds, Chalco- 
trichite, Arizona, Yellow Terminated Beryls, Geikielite, and Yttrotantalite. 
Diatomaceous Earth from Hakodati, Japan. 








PRECIOUS STONES AND GEMS, 


NOVELTIES IN CUT STONES FOR 
JEWELLERY AND ORNAMENT. 


CONCHOLOGY. — 


t Shel's trom B 








New and interesting Species of Recen rneo, Philippine 


Islands, China, &c., &c 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 


EXCHANGES MADE FOR SPECIES NOT IN STOCK. 





GLASS-TOPPED BOXES, CARD TRAYS, & 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and supplied promptly at moderate prices 
Rectangular, from 1s. 3¢. per dozer 

Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; 


Glass Tubes, 4s. gross 


Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


Forthe Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCKSECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CaTALoGuss GRATIS. 


always in Stock. 


| CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 





Several New and Interesting Species having extraordinary | 


Lustre and Colour, also strange and unusual Colours in other 
Stones, may be selected by Collectors and others at moderate 
prices, on application to 


JAMES R. GREGORY, 


MINERALOGIST AND Lapipary, 
388 CHARLOTTE St., FITZROY SQUARE, LONDON, W. 


Fr. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 





Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


The Rock Sections in stock include Eberstadt Diorite, New Zealand 
Dunite, Saxon Granulite and Minette, Luxullianite, Grand Canary Rhyolite 
and Palagonite Tuff and Plauenscher Grund Syenite. Among minerals 
recently received from abroad are good examples of Anglesite, Aphthitalite, 
Asbolan, Bauxite, Bole, Epsomite, Hausmannite, Manganite, Prase-Opal, 
Wad, and Carinthian Wulfenite, Hydra, Amphioxus, Dogfish, Rabbits, and 
other objects for biological study always on hand. A specimen of Osteo- 
glossum from Queensland, and a small collection of South American Birds’ 


Skins now for disposal. Card Trays and Glass-topped Boxes made to order, | 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICUL! URIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The special attention of Land Agents is directed to the AGRICUL- 
TURIST as one of the best existing Papers for Advertising Farms to be 
Let and Estates for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class 

Price 3d. By Post 34d. Annual Subscription, payal 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON 

NO TICE.—Advertisements and business letters for 

NATURE should be addressed to the Publishers , 





le in advance, 145 





Editcrial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS, 
LONDON.” 
SUBSCRIPTIONS TO “NATURE.” 
Zh €. 

ee ee ee 
Is cc tee ten es OES 
DE kaw aeec ste ccnres F FS 
To ALL PLACES ABROAD :— 
WG G6 4 ek eo es ee ee ee 
OS See eee 
GO cco eens etn ce ES 

CHARGES FOR ADVERTISEMENTS. 
Three LinesinColumn ....... 0 2 6 
Per Line after Crre ys Tse. kT 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ...... 3 5 © 
Whole Page... 2.225222 0+ 660, 
Money Orders payable to MACMILLAN & CO. 


OFFICE: 29 BEDFORD STREET, STRAND, W.C 
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MESSRS. MACMILLAN 8 G0.’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Srvon Newcomes, LL.D., Professor U.S. Naval 
Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo. 18+. 

A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Atrrep Daniett, 
M.A. Second Edition. Medium 8vo, 21s. 

THE THEORY OF LIGHT. By Tuomas Preston, M.A. With Illustrations. 
8vo, 155. net. 

APPLIED MECHANICS. By James H. Correrity, F.R.S., Professor of Applied 
Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 

OUTLINES OF GENERAL CHEMISTRY. By Prof Wituetm Ostwato, 
Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 

A TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. By Sir 
HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 

Vols. I. and II INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. is, 
Vol. II. Two Parts. 18s. each. 

Vol. IIIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, 
Parts I., II., [V., and VI., 21s. each. Parts II]. and V., 185. each. 

INORGANIC CHEMISTRY. By Ira Remsen, Professor of Chemistry in the 
Johns Hopkins University. Medium 8vo, 16s. 

THE ELEMENTS OF THERMAL CHEMISTRY. By M. M. Parrtison 
MUIR, M.A., F.R.S.E., assisted by D. M. WILSON, Witha Plate. 8vo, 125. 6d. 

HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 
PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by GEorGeE McGowan, Ph.D. 8vo, 145. net. 

A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE 
ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [ Vol. 1/7. shortly. 

A POPULAR TREATISE ON THE WINDS. Comprising the General Motions 

: of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM FERREL, 

M.A., Ph.D., Lute Professor and Assistant in the Signal Service, Mem'er of the National Academy of Sciences, and of 
other Home and Foreign Scientific Sucieties. Second Edition. S8vo. 17s. net. 

ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Prof. G. H. 
EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 

A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. Arnotp Lane. 
With Preface by Prof. Dr. Ernst HAECKEL. Translated by H. M. BERNARD, M.A. Canta)., and M. BERNARD. 
Part I. 8vo, 175, net. 

ELEMENTS OF THE COMPARATIVE ANATOMY OF VERTEBRATES 
By Prof. R WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 12s. 6d. 

A TEXT-BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., F.R.S., 
Professor of Physiology, Cambridge. Illustrated. Fifth Edition, largely Revised, 8vo. Parts Ek. Eke. 20 Sn Ct 
each. J’art ILI., 75. 6¢. Appendix by Dr. SHERIDAN LEA, 7s. 6¢ 

TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. 
By Prof. E. ZIEGLER. Translated by DoNALD MACALIsTER, M.A., M.D. Illustrated, 8vo. 

Part L—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. 
Part Il.—SPECIAL PATHOLOGICAL ANATOMY. Sections IL—VIII. Second Edition, 125. 6¢. Sections IX.— 
XII. 12s, 62. 
A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. By AX % J. 8 LA) tL- 


TON, M.B., F.RC.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copious ly trated. Vol. I 


Med. 8vo, 255. [Vo af eh 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. M. renee 


M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo. Vol. I. 18s. Vol, IL... 23 


MACMILLAN AND Cvu., LONDON. 
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MESSRS. MACMILLAN AND GO.’S NEW BOOKS. 


UTILITY OF QUATERNIONS IN PHYSICS. By Atexanper McAutay, 


Z 
I 


M.A., Lecturer in Mathematics and Physics in the University of Tasmania. 8vo. [Zo be published at once. 


A TREATISE ON THE THEORY OF FUNCTIONS. By James Harkness, 
M.A., Associate Professor of Mathematics in Bryn Mawr College, Pa, U.S.A., and FRANK MORLEY, M.A., 


Professor of Pure Mathematics in Haverford College, P.A., U.S.A. 8vo. 18s. net. 


A SHORT COURSE IN THE THEORY OF DETERMINANTS. By Lamas 


GIFFORD WELD, B.Sc., M.A., Professor of Mathematics, State University of lowa. Crown 8vo. 7s. 6d. 


TEXT-BOOK OF GEOLOGY. By Sir Arcuipatp Getxiz, LL.D., F.RS., 
Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations. Third Edition. Thoroughly Revised. Medium 8vo. [Hust ready. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 
MINERALS. Compiled by F, LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated 
from the Russian by J. W. GREGORY, B.Sc., F.G.S., of the British Museum (Natural History). With a chapter on the 
Petrological Microscope by Prof. G. A. J. COLE, M.R.I.A., F.G.S. Super Royal 8vo. 4s. 6. net. 


‘SYSTEMATIC SURVEY OF THE ORGANIC MATTERS. — By Drs. G. 


SCHULTZ and P. JULIUS. Translated and Edited, with extensive additions, by ArriuR G. GREEN, F.I.C., F.C.S., 
Examiner in Coal Tar Products to the City and Guilds of London Institute. Royal 8vo. Immediately. 


BRITISH FOREST TREES AND THEIR SYLVICULTURAL CHARAC- 
TERISTICS AND TREATMENT. By JOHN NISBET, of the Indian Forest Service. Crown 8vo, 6s, net. 


SATURDAY REVIE W.—“ Those who are of Evelyn's mind in their love of woodlands will find Mr. Nisbet’s work full of 
interest, and those whose concern in the subject is of a more practical nature will be repaid by this clear exposition of the principles 
of sylviculture.”’ 

ACADE MY.—** The book is a necessity to sylviculturists, while all wh» are interested in arboriculture will learn from Mr. 
Nisbet’s pages much that may well be pondered.” 


LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, D.Sc., 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. With eighty-eight Illustrations. Second 
Edition, revised, crown 8vo, 10s. 6a, 

THE LANCET.—“If this is diligently studied the students carry away with them not only a good general knowledge of 

Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 

what has been patiently and closely examined.” 


ABRIDGED FROM PROFESSOR BALDWIN’S ‘‘HANDBOOK OF PSYCHOLOGY.” 


ELEMENTS OF PSYCHOLOGY. By James Mark Batpwiy, Professor-Elect in 


Princeton College, Professor in the University of Toronto, Author of ‘* Handbook of Psychology.” Crown 8vo, 7s. 6d. 


MACMILLAN AND CO., LONDON. 
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AND RAYMENT, MANUFACTURERS, 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 





5 
‘OPTIMUS” 
MAGAZINE HAND CAMERA. 
Carries Twelve Dry a se slides! | ‘Plates changed by turning 
a button. 
Fitted with Rapid Euryscope ... «.» 210/- 


-PERKEN, SON, & RAYMENT, 


‘* OPTIMUS” 
PHOTOGRAPHIC 
OUTFITS. 





Rayment’ s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
and best Waterproof Case. 


For Plates 4} by 3} .. ove en coe ne wee -. £10 
For Plates 64 by 43 . ‘ £12 
For Plates 84 by 64 . £15 


99 HATTON ‘CARDEN, 
HOLBORN VIADUCT. 


‘LONDON, 





LANTERN STEREOSCOPE. 


For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY 


By Appointment to the Royal Institution of Great Britain 


56 CHARING CROSS ROAD, LONDON, W.C 


WIMSHURST 


” ” 





School Form with 12 > Plates 
1 
Harvey and Peak’s Form, best make, 18 in. Plates 
20 in. an 
Ditto, “oats built for Laboratory purposes 


24 in. Plates a 
SPECIALLY RECOMME NDE D. 


(ANDERTON’S PATENT.) 


AND PEAK, 


INFLUENC = MACHINES. 


#2100 
4100 
5100 
190 Oo 


10 0 


” Mm. 59 
’ 





2 oO 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr Carpenter, Esgq., Prof. Fornes. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 


gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
Guinness, Madame Ape.ina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 


trated Catalogue 
lets Free. —HUGHES, Speciatisr, 
Kingsland, N 


Brewster House, Mortimer Road, 


SCIENTIFIC 


300 pages, 1s.; Postage, 5¢. Smaller do., 6d. Pamph- 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1836. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON. w.c. 


WoRTHiEs. 





The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
BARON ADOLF ERIK NORDENSKJOLD 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 


SIR GEORGE B. AIRY 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 
JAMES.JOSEPH SVLVESTER. 
DMITRI IVANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 


28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. 


The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND 





Printed by Ricuarp Cay anpr Sons, Limitep, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and Published hy 
MAcMILLAN AND Co., at 29 Bedford Street, London, W.C., and rr2 Fourth Avenue, New York.—Tuurspay, August 24, 1893. 

















A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


‘No. 1244, VOL. 48.] THURSDAY, AUGUST 31, 1893. [PRICE SIXPENCE. 


_ ee as a Newspaper at the General Post Office.) [All Rights are Reserved. 


NEWTON & CO.’'S BROWNING’S 


NEW CATALOGUE OF POCKET SPECTROSCOPE. 
LANTERNS 


AND SLIDES, 


JUST PUBLISHED, 6¢. POST FREE, 
Contains NEW SETS OF LANTERN SLIDES on 
HISTOLOGY. (Photo-micrographs.) 
ASTRONOMY. (‘“ Knowledge” Series.) 
LIFE-HISTORY OF WHEAT. (Paoto-micrographs. ) 


rand L Lonoon— 


“te — : 
1%} —— 








INJURIOUS INSECTS. (By Miss OrmERop.) Mr. JOHN BROWNING begs to direct attention to the 
BEES AND BEE CULTURE. (By T W.C Es 
TRIP ROUND THE WORLD by Howano Fas “=n. Esq.) advantages of this very powerful, portable, and efficient Instru- 
LIFE AND WORKS OF LORD TENNYSON. (88 Slides.) ment, which will divide the Sodium lines or the D lines in the 
SCENES FROM SHAKESPEARE. (101 Slides.) &c., &c. S Solar Spectrum ; it is provided with a fine motion focusing 
GREAT BARRIER REEF OF AUSTRALIA. (Savitte-Kent.) | arrangement, and it is applicable to every purpose for which 
SOIENTIVIO Lawtunme” of the most recent a Direct Vision Spectroscope can be used. 
PROJECTING MICROSCOPES Price, in Morocco Leather Case, £3 8s. 6d. 
ee See Illustrated Catalogue of Spebeungn sent post /ree 
NEWTON & CO JOHN BROWNING, 
(BY SPECIAL APPOINTMENT TO THE ROVAL INSTITUTION), Optical and Physical Instrument Maker to H.M. Government, 
3 3 PLBET STREET, LONDON. 63 STRAND, LONDON, W.C. 





THE TOURISTS. ANEROID. 
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eNom : 


(Exact Size.) 
For Measuring Altitudes without Calculation. 
New IttustraTepD Price Lists Free sy Post. 


Made only by 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 45 CORNHILL; 122 REGENT STREET. 


NEGRETTI & ZAMBRA’S “Illustrated Catalogue,” 600 Pages, 
1200 Engravings, Price 5s. 6¢. 


R. & J. BECK, 68 CORNHILL, LONDON, E.C. | Telephone No. 6583. Telegraphic Address: ‘ Necrerti, t.ond » ° 
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UNIVERSITY COLLEGE, LONDON. | 
The SESSION of the FACULTIES of ARTS and LAWS and | 
SCIENCE (including the Indian and Oriental Schools and the Departmer 
of Fine Arts) will begin on OCTOBER 3. The Introductory Lecture will 

be given at 3 0 p.m, '- Prof. W. M. Fiinpers Perris, D.C. L. 
PROFESSORS. 
ALTHAUS, Ph.D. German. 
r HUDS oN BE ARE, B.Sc. Assoc.) Engineering 
M.Inst.C. 1 F, RK, be) - eco ef logy. 
CECIL BENDALL, . Sanskrit 





and Mechanical Techno- 








Rev. ts G. B ONNE Y, "“D.Sc.,\ Geology and Mineralogy (Yates-Gold- 
LL. F.R.S., F.G.S.  o- +} smid Professorship 

FRE DK. BROWN «+ Fine Arts (Slade Professorship) 

ms a RTS DAV IDS, L L.D., 7 Pali and Buddhist Literature. 


ANTON 10 F ARINE L Ly ‘L B. ... Italian Language and Literature. 
j.A. FLEMING, ~ A., D.Se., F.R.S. Electrical Technology. 

G. C. FOSTER, B.A., F.R.S.... Physics (Quain Professorship) 
H.S. FOXWEL C M . Political I onomy. 


ALEXANDER HENRY, M.A..\ Juri sprudence and Constitutional Law 
LL.B. ase ee «J and History. 
M. J. M. HILL. M.A., D.Sc... Mathematics 


4. E. HOUSMAN, M.A. .. .» Latin. 
W.P.KER, M.A. «.  «  o.fEnglish La 

, \ (Quain Pro 
H. LALLEMAND, B.-és-Sc 


I 
. French Language and Literature. 
Rev. Dr. D. W. MARKS ... +» Hebrew (Goldsmid Professorship). 
F.C. MONTAGUE, M.A. . «» History 
A. Le MURIS(‘ @ ae A. - Roman Law 


and Literature 






F OLIVER, D.Sc - Botany (Quain Professorship). 
K ARL PEARS( N Mi A.. LL.B. Applied Mathematics and Mechanics. 
W. x FLINDE 


P ETRIE, 
7” owl 





re 
R. POOLE LL. es wes. ‘ 
J. P. POSIGATE, Ni. > Litt. Dee ( mpar 
W. RAMSAY, Ph.D., F.R.S «. Chemistry. 
CHARLES RIEU, Bn D. Arabic and Persian. 





wy (Yates Professorship). 


ive Philology 











E. A. SCHAFER, a S. see . Physiology (Jodrell Professorship). 
r. ROGER SMITH, -R.LB.A.. Architecture. 
J. SULLY, M.A., LL.D ~ {Phil »s phy of “y id and Logic (Grote 
roiessoursn 
. : PCOITR 
eee by ~ “iy HARCOUR P. Civil Engineering and Surveying. 
W. F. R. WEL De N, “M A.,\ Zool and Comparative Anatomy 
F.R.S. ne eof CO Professorship) 
f WYSE, A soe eco es. Greek. 
. HIGGS 7 L + s+ Statistics (Newmarch Lecturer). 


w ATSON SMiTH, F.C S., F.1.C.r 


if ~hemical Technology 





(Lectur se on 
HUGH. “SCANNUS, F.RIB Ata) Ste 

(Lecturer) ooo ose eee coy 

Stu 5 without previo 

Sel of £2000 nnu 
The R irther information as t , Prizes 
& Secretary 

J. M. HORSBURGH, M A., Secretary 


MASON COLLEGE, BIRMINGHAM 


WITH QUEEN’S FACULTY OF MEDICINE). 





FACULTIES OF ARTS AND SCIENCE, 
Principal: Prof. R. S. Hi H, M.A., D.Sc 
ESSION 1893-94 
y mmence on M( )NDAY OCTOBER 2. 
R. Litt D - r. — us Professo r G 
1 w Pri zes and 





University « ambridge, w { er : 
AUGURAL AUDRESS at a P U B L Ic MEE FING in the College on 
MONDAY, OCTOBER 9 

COMPLETE 


COURSES of INSTRUC TION 


provided 









various Examinations in Arts and Science. z e Pre liu 
(M.B. ) Exas ination of the Univer i for Students of ( 
Mechanical, trical Engineeri "and for the »se who d 





acquaintan¢ some branch of cience. Student 
ever, attend any Class or combination of Classes. 


[There sa »a z ty of Medi. ine. 








ticulars i pub hea 
Price 6d., by Post 74 

A SYLLABUS 
to 


and Science, c 
1 Laboratory C 
-r Scholarships, 
Street, Birming 


f the Faculties of / 
: various Lecture 
' 








i “Hour . s, Entrance, and 
| by Messrs. CORNISH, New 


lication to 
MORLE SY, secretary and Re 


MASON COLLEGE, BIRMINGHAM. 
APPOINTMENT OF DEMONSTRATOR IN PHYSICS 
DEPARTMENT. 
applicati ns, on or before SEPTEMBER 9, 


formation may | 


GEO. H. 






935 for | 





i on OCTOBER 2, 1893. 
and duties will be forwarded on 
applications for the appointment 





liars of 
pplication to the un 
should ,,€ sent. 


10m all 


GEO. H. MORLEY, See 


ret 
retary H 








——. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 

RINCE OF WALES, K.G. 

the EARL OF 


H.R.H. the P 


CHAIRMAN oF CounctL :—The Rig ht Hon. *ELBORNE, 


xe 
SESSION 1893-94 
The Matriculation Examination of the C7ty and Guilds Centra 


} 





tion will be held « on Septe nber rg-22. and the Entrance I 
Day De partment of the Crty and "Guilds Technical College 
September 26 


CITY ABD GUILDS CENTRAL INSTITUTION, 


instruction, a juirement 
> Civil, Me: chanical, or Electrica Engi- 
turers, and ‘Teachers. 
DEPARTMENT under the direction of Prof 
ENGINEERING DEPARTMENT under Prof 
MI 1.C.E. (Dean); PHYSICAL and ELECTRICAI 
Ayrton, F.R.S.; CHEMICAL DEPART 


apted to the re 





MATHE rr i. 
Henrici, R.S. 
Unwin, rRS - 
DEPARTMENT under Prof. 
MENT under Prof. Armstrong, Pn. D., F.R.S. 


rhe — CULATION E XAMINATION will be held on Septen 
19-22, and the NE W SESSION will commence on October 4. 


Programme and ful! particulars of 
Entranc> Scholarships on application 
tution, Exhibition Road, $.W., or at th 
Guilds of London Institut 


CITY AND GUILDS TECHNICAL COLLEGE. 


FINSBURY. 


’ ses of In-truction and of 
the City and Guil 
Head Off f the City and 











The DAY DI PARTME NT, for Student 14 years of age 
embr aces C urses ction ir rical neering 
and Industrial and Tecl il Chen ir n of Prof. S. P 
D.S RS. (Pr ry, F.R.S, and Prof 
ala, F.R.S 
: Examination will be held on Septem! and the New 
n wea eon October 
r further particulars of the Day Classes, Scholarshi ilso of the 
Classes, apply at the Col Leor ad, E.( 





Head Office of the City and Guilds of Londot 


JOHN WATNEY, Hon. Secretary 





stitute, 
Basinghall Street, E.C 





THE MIDDLESEX HOSPITAL 
M&DICAL SCHOOL. 


The WINTER SESSION 18 
I 





93-94 will commence on MONDAY 











OCTOBER when an Introductory Address will be delivered by Dr 
Ww PASTE UR. 

Two ENTRANCE S LARSHIPS (value £110 and £50) will be open for 
compe tition on September 29 and 30. ‘ 

The School Buildings have bec n recently enlarged, 





comprising new 
Materia Medica Museum 





Theatre, Library, Laboratory, 
Students’ Room, and | 

Besides Scholarships an , there are annu 
Hospital Appointments open to Students 

The Composition Fee for General Students for the whole Medics al Curr 
culum is 120 Guineas Special provision is made for Dental Students an 
for Candidates for the Pretnain ary Scientific (M.B.) Examination. 
cial s ae made in favour of University Students who hav 
commenced their Me al Studies and f University of London 
udents who have passed Pre ‘liminary Scientific Examination. 

The Resident ial ( ‘ollege adjoins the Hospital and provides accommodation 
for thirty Students. 

Prospectuses and all particulars mz ay be obtained from the Resident 
Medical Officer at the Hospital, or from 


SIDNEY COUPLAND, 


Physiolozical 





ally E1guTsEN Restpent 





















M.D., Dean 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


of the Medical Department opens OCTOBER 2 
Departmeat of Science, Techn ology, aa 


The Si xty- third Session 
The Twentieth Session of the 
Arts begins Oc TOBER 
Ihe Classes prepare for Prof ssions, Commerce, and U 
in Arts, Science, and Medicine. ‘] he Paysical, Chemic al, Biological, 
sering, and Leathe La>oraiories, and the Weaving 
Dye-house, and Printing s, will be open daily for Practical W 
lhe following Prospectuses may be had free from the REGISTRAR ! 


niv srsity Degrees 


Sheds 














(1) For Regular Day Students. 

(2) For ¢ )ccasional : and Evening Students. 
(3) Classes in Agriculture. 

(4) For Me al Students. 


ge Students has been established. 











GI 





of the 
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| Engi- 
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ART 


tary 
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pen for 


sIDENT 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1893-94 will open on TUESDAY, 
OCTOBER 3, when the Prizes will be distributed at 3 p.m. by the 
Right Hon. LORD THRING, K.C.B. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £150 and 
£60 respectively, open to first-year Students, will be offered for com- 
petition. The Examination will be held on September 27, 28, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates. 

Sc holarships and Money Prizes of the value of £3 
Sessional Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

Al! Hospital;Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures orto Hospital Practice, and special arrange- 


are awarded at the 


ments are made for Students entering in their second or subsequent years ; 


ilso for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

For Prospectuses and all particulars apply to 
G. H. MAKINS, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
he WINTER SESSION begins on MONDAY, OCTOBER 


The Hospital contains 695 beds, 500 in constant occupatio 

APPOINT MENTS.—AII Hospital Appointments are made 
with the merits of the Candidates, and without extra payment 
ENTRANCE SCHOLAKSHIPS.—Open Scholarsh ips f £100 and 

in Classi Mathematics, and Modern Languages, and Upen Scholar- 
ups of £150 and , £60 in Chemistry, Physics, and Biology. 
PRIZES are open to Stu udents ip their various years, amounting in the 
aggregate to more than £48 

DENTAL SCHOOL. — A Dental School attached to the Hospital affords 
to Students all the instruction required for a Licence in Dental Surgery. 

COLLEGE.—The Residentia! College accommodates about Fifty Students 
in addition to the Resident Staff of t —— There is in it a larg 
Gymnasium, for the use of the 





accordance 






ning Hall, with Reading Rooms, Library, 
Students’ Club 

For Prospectus and further information apply to the Dean, Dr. Suaw, 
Guy's Hospital, London, S.E. 


THE DURHAM COLLEGE OF 
SCIENCE, 


NEWCASTLE-UPON-TYNE. 


I nd Council of the above Coll are prepared to receive 
Ay + feet gh of MATHEMATICS. and the 
Lec TU RE ‘SHIP in MATHEMATICS, vacant through the resignations 














f Prncipal Garneit and Mr. C. H. Thonpsin 
th he s ipend a the Professor of Mathematics is a fixed sum of £30 
g r with one-third cf: fe of the Classesin his Department, the 
ing a minimum remuneration of £4 per annum. 
of the Lecturer in Mathematics is fixed a Lx num. 
both should begin in the las -ek in § bui if 





: Professor 





ssary arrangements cot 
until Christm AS. 






ents have yet b for filling the Office of Principal, 
held in conjuncti-n 1 any of the Professorships in the 
,accompanied by References and Testimonials, must be for- 
indersigned not later than SEP TEMBER . 
H. F. STOCKDALE, Secretary 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 
SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W 

Paincipac—G. W. pe TUNZELMANN, 

Telegrams—‘' Tunzelmann, London. 

The Complete Courses qualify Students for entry into Electricalor other 
Engineering Works. 

The First Year’s Course is arranged to qualify Students for entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Central Institution 

he College is provided with very complete Laboratories and Dynamo- 
‘90m, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

_ Students are regularly sent to the College by Leading Engineers and 

sientific Authorities, whose Names are given in the Prospectus 


B.Sc., M.1.E.E 


” 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
AGRICULTURAL DEPARTMENT. 

An ASSISTANT LECTURER in AGRICULTURAL CHEM STRY 
will be Appointed in September next. for one year, at a Salary of £12 
Applications must be sent in on or before WEDNESDAY, SEPTEMBE R 

20, 1893, to the undersigned, from whom information as to conditions of 
Appointment and te ay may be obtained 
y JOHN EDWARD LLOYD, Secretary and Registrar. 
University College of Ncrth Wales, 
Bangor, August 15, 1893. 


UNIVERSITY COLLEGE, LONDON. 
LECTURES ON ZOOLOGY. 

The GENERAL COURSE OF LECTURES ON ZOOLOGY, 
Prof. WELDON, M.A., F.R.S., will commence on WEDNE Spay, 
OCTOBER 4, at 1 p.m. 

A Special Course of Six Lectureson ‘ The Statistics of Animal Variation,” 
will be given on Tuesdays at I i NOVEMBER 7. 
Syllabus of these Lectures is being prenored, and may be obtained at the 
Office of the College about the middle of Octole 
J. M. HORSBURGH, M.A., Secretary. 





ym, ner 





MICHIGAN, HOUGHTON. 
MICHIGAN MINING SCHOOL. 


A State School of Miniig gand Allied Subject Has Summer 
Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 


Laboratories, Shops and Stamp Miil 


Engineerin 


Geology. well equipped. Tuition 


free. For Catalogue, write the Direct 


UNIVERSITY EXAMINATION POSTAL 
INSTITUTION. 


Prepara ion through the port in Science Subjects for the LONDON 
UNIVERSITY, Cambridge H.sher Local, & Apt i 1ens 
f.r Home- wer in C hemistry. Bo'any, Z logy, and Grolore, can sold at 
a reasonable charge to pupils. Small ORAL CLASSES in Science. Special 











classes for la dies. 
For Prospectus apply to the M ger, Mr. E. S. Ws uTH, M.A., 26 
Southampton Street, Strand, London, W.C 
GUY’S HOSPITAL. 
PRELIM. SCIENTIFIC (M. B.Lond ) Classes are held throughout the 
Year. Chemistry, Mr. Groves, F.R Mr. Wavr, B Sc.; Exp. 


Physics, Prof Reinovp, F_R.S. ; Bi ey Mr. Bept »F R.S., and Dr. 
CAMPBELL. Fee 18 Guineas, with Special Instruction for the January 
Kxamination. Apply to the | EAN 


QUEEN'S COLLEGES,  SRELAND. 





The PROFESSORSHIP of Anatomy in the Qu-en’s College, Belfast 
being now Vacant, Candidates for that are reqvested to for- 
w ard their Testimonials to the UNDER SeEcri RY, Dubiin Castle, on or 
hefore SEPTEMBER 18, 1893, in order that the sa may be submitted to 


His Excellency the Lord Lieutenant. 
Dublin Castle, August 28, 1893 


QUEEN’S COLLEGES, como 





The Dunvil le PROFESSORSHIP of PHY SIOLOG 7Y¥ in the Queen's 
Colleg . Belfast, heing n yw Vacant, Candidates for that Office are juested 
"forw tee their Testimonials to the U NDER St ETARY, “Du lin ¢ >, on 
or before SEPTEMBER 138, 1893, in order that the same may be submitted 
to His Excellency the lord Lieutenant 
Dublin Castle, August 28, 189;. 
WANTED for Septembe: r . GRADUATE 
in SCIENCE HONOURS to tea listry and Botany and take 





eau abe bakes atc oo —Renty tn te EAD MasTER of the Co 
School, Wellington, Somerset. Salary 412 Resident 


PEOPLE’S PALACE.—Lecturer in Botany 
on one Evening a Week for Elementary Kensington Science Class is 
Required in SEPTEMBER Fee, ros. 6d. a Lectur —Apply t 
Director of Evening Classes. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 

Vol. 1 (1892), Price 3s. 6d. Vol. 2 (1893) will be sent in Monthly Parts to 

any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 


be sent) 








NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 


CONTENTS for No. 
NOTES AND COMMENTS. 

I1.—ON EPIPHYTES. 

Percy Groom, B.A., F 
Il.—ON THE RELATION OF “THE 
OF AUSTRALIA Ri THOSE OF 
C. Heptey, F.L. 
II l.—RECE NT RESE ARC HES ON THE FAUNA AND FLORA 
. MADAGASCAR. 

Davirs SHERBORN. F.G.S 
IV.- THE INTERLOCKING od 


19, SEPTEMBER, 1893. 


FAUNA AND FLORA 
NEW ZEALAND. 


THE BARBS OF FEATHERS. 


W 5 Pycrart, M.B.C 
V.—THE LUCERN ARIANS. AS DEGENERATE SCYPHO- 
MEDUS@: A NOTE UPON THE PHYLOGENY OF 
THE ORDER. 
James Hornett. 
VI.—BIOLOGICAL THEORIES VI. THE PHYLOGENY OF 


LUCERNARIANS. 

C. Hersert Hurst, Ph.D 
VIIL—NOTES ON THE PIPERNOID STRUCTURE 

rt ROCKS. 

Pr f. H. J. Jounston-Lavis. M.D, I 
VIIIL—THE EVOLUTION OF LIFE. 
Some New Books. 
Opsirvary. 

News or UNIVERS:TIES, 
CORRESPONDENCE. 


OF IG- 


*.G.S. 


MUSEUMS, AND ScCIeETIEs. 


LONDON AND New York: MACMILLAN & CO. 


PRICE ONE SHILLING NET. 


SCIENCE INSTRUMENTS. 


SOSSSSSSCOSOSCOS 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d. POST FREE. 


SOSSSSSOSSSOSOSOSOE 


BRADY & MARTIN, 


NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 


Newcastle-on-Tyne. 
PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


>: aa 


“athematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 


Gop Mepat in the International Inventions Exhibition 1885 for Mathe- 


matical Work. Silver Medal, Architects’ Exhibition, 1336. 
Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Instrument Company, Cambridge. 


Addressall communications ‘‘ Instrument Company, 
Cambridge.’’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 
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BOOKS ON SALE, 


PROCEEDINGS OF THE eng apap Meret. 
ad ARTS AND SCIENCES. Vols. I. to XIV. - (part 1) XVI. 
V_ 1843-90. In parts as issued. £6 ros. 
PROCEEDINGS OF THE AMERICAN PHILO- 
SOPHICAL SOCIETY. Vols. IX. to XVIT., XVIII. (part 3) XIX.- 
X XIX. (part 1) In parts asissued. £6 tos. 
BESSEL Astronomiz. 1818.  Half-calf, 


gs. 6d. 

TRANSACTIONS OF THE SOCIETY OF ENGIN. 
EERS, from 1865 to 1890. 26 vols. cloth. £5 tos. 

wate elage ALMANAC — COMPANION, 1828- 

-1868. 31 vols. clot 

GREENWICH. MAGNETICAL AND METEORO. 
LOGICAL poy a og r 34 47s 
1859-64, and 1266-80, 20 vo 

SIR W. R. HAMILTON’ § “LECTURES ON QUA. 
TE RNIONS, — Ms LEMENTS OF QUATERNIONS. 2 Vols, 
cloth, 18 3-66. 471 

LAPLACE, ~Mécanique Céleste. 
4 vols. cloth. £17 17s. 


1862-91. 
.—Fundamenta 


Results of Observations 


Translated by BowbiTcu, 





MASERES.—Scriptores Logarithmici. 6 vols. 1791-1807 
(Vol. V. wanting pp. 257-264). 44 45. 
Extracted from Catalogue No. 245 issued by 


MACMILLAN AND BOWES, 
CAMBRIDGE. 
Now Ready, Cloth, 8vo, 250 pp., Price net, Postage 4}d. 
AN INTRODUCTION TO THE STUDY OF THE 
DIATOMACE A. 


By F. W. MILLS, F.R.M.LS., with a 
BIBLIOGRAPHY 


By JULIEN DEHY, F.R.M.S. 


125s. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 


AN ILLUSTRATED MAGAZINE OF SCIENCE, 
SIMPLY WORDED, EXACTLY DESCRIBED. 
Edited by A. COWPER RANYARD. 

The SEPTEMBER NUMBER « 
TOOTHED WHALES AND THEIR 
LYDEKKER 
GAI LS ‘AND THEIR OCCUPANTS. 
THE LIGHT CHANGES OF 
THE GREAT 
RANVARD. 


ntains :— 


ANCESTRY. By R 


By E. A. Burter. 
Y CYGNI. By Miss A. M. CLERKE 
LUNAR CRATER COPERNICUS. By A.C 
Illustrated by Photogr taken at the Paris 
Observatory. 
SCIENCE NOTES, LETTERS—FACE OF SKY 
SIXPENCE MONTHLY. 
KNOWLEDGE OFFICF, 326 HIGH 


aphs 


HOLBORN. 


Now Ready, Profusely Illustrated, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailliére Tindall, & Cox, King William Street, Strand. 


~ WIMSHU RST 
f MACHINES. 


With Glass Plates, all sizes, double and multiple 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medi 
Telephones, Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every 6 
scription. 

LarGE CATALOGUE, Fifth Edition, Royal 8v9, 

144 Ppp. 700 Illustratio ns, Post free, 7a. 


KING, MENDHAM & (0. 


Western Electrical Works, Bristol. 
Keun Address: 12 FENCHURCH STREET, E.C. 
| (W. B. ALLISON, Acent.) EsTAsLisHEp 1876. 
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COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 


of Fossils Post Free. 
ROCKSECTIONS for the MICROSCOPE from 1s. 6d. each, Post Free 
CaTALoGugs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS. &ec. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M. A. Oxon., Assoc.R.S. hie. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 





Hammers. Chisels, Hr mmer-s traps, ard Collecting Bags always in stock. 
aeeenenn f Rocks ard Minerals cut and polished, and Card-trays and 
Glass-tcepped Poxes n anvfactured cn the premises. Rock-slides made to 
po Physic graphical, Geol gical, Minera ow and Conchological 
Collections furmsted in accordance with individual requirements. Skins 
and Skeletons prepared. 

To be had on application, Price 6¢., Post-fiee 7¢., No. 1 of TuE 
GraciaLists’ MaGazinz, a New M nthly Journal for the Record and 
Discussion of G'acial Phenomena, wa by P. F. Kenpart,, F.G.S., with 
the assistance of Messrs. W arren U Jph ham, n, De | Ra Rance, ani nd Lomas. 


PRECIOUS STONES AND GEMS. 


NOVELTIES IN CUT STONES FOR 
JEWELLERY AND ORNAMENT. 
Several New and Interesting Species having extraordinary 
Lustre and Colour, also strange and unusual Colours in other 
Stones, may be selected by Collectors and others at moderate 
prices, on application to 


JAMES R. GREGORY, 


MINERALOGIST AND LapipDary, 
8 CHARLOTTE Sr., FITZROY SQUARE, LONDON, W. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, &e. 


ESTABLISHED 1840 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Ste nes, Cut and in the Rough. ; ; 

Zeautiful Carved Queensland Opals, Labradorite, Rock Crystal, 
Agate, &c., Kc. 
Choice Specimens of New Minerals suitable for C llectors and Museums 


The Finest Collection cf M« chi a Stones ever made now on View 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 
Student or Prospector. cde 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 





‘LANTERN STEREOSCOPE. | 


AN BE ADAPTED TO ANY LANTERN 
For projecting on Screen Pictures that appear’ in Stereoscopic Relief. 


S¢ 


HARVEY 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST 


School Form with 12 _ Plates 


6i * 10 ° 
Harvey and Peak's Porm, best make, 15in. Plates 4100 
” ” ” Pa ny ” §100 
ce i 6100 

Ditto, strongly built for Liboratory purposes” 
h 24 in. Plate - 8100 


SPECIALL) Y RECOMMENDED. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esy , Prof. Forses. New 


Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Decwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. GRATTAN 
Guinness, Madame Ape.ina Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, rs.; Postage, sd. Smaller do.,@d. Pamph- 
lets Free. —HUG HES, Spreciauist, Brewster House, Mortimer Road, 
Kingsland, N. 


CONCHOLOGY. 


New and interesting 





Species of Recent Shel's from Borneo, Philippine 
Islands, China, &c., &c. 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO 


£300. 


EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and supplied promptly at moderate prices. 
Rectangular, from rs. 3¢. per dozen 
Circular, from 1s. per dozen, 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers; 





Editcrial communications to the Editor. The 
telegraphic address of NATURE 7s “ PHUSIS, 
LONDON.” 
SUBSCRIPTIONS TO « NATURE. sas 
& d. 
Be ee ee eee ae ee ee .o 
NN Ss. 6 es ce 6 ew owe ee 
Quarterly ee ee o 7 6 
To ALL PLACES ABROAD :— 
i 4 « oe << 4 << 6s we oe ee eS 
0 ee ee rs 6 
Geetetiy ..... ° ° 
CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column .. . o 2 6 
Per Lineafter .. . .- © 0 9 
One Eighth Page, or Quarter Column . o18 6 
Quarter Page, or Halfa Column ec 
Half a Page, or a Column oe oe 
Whole Page ..... 6 6 0 


Money Orders payable to MACMILLAN & CO. 
OFFICE: STRAND, W.C. 


29 BEDFORD STREET, 


(ANDERTON’S PATENT. 


ILE LONDON AGENTS 


D PEAK, 


INFLUENCE MACHINES. 
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ALBERT EDWARD JAMRACH BEST DRAPER’S INK (DICHROIC) 


(Late CHARLES JAMRACH) BLACK When this Ink is used writing 


NATURALIST, becomes a pleasure. 
INK 


180 ST. GEORGE STREET EAST. May be had from all Stationers. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, KNOWN bo Sete O8.. Gu. Se. cach 


Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
Can be obtained in London, through Messrs. Barciay & Sons, Farringdon» 


Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 


LIVING SPECIMENS FOR Street; and to be had ofall Stationers 


BEW VLE Y & DR. APE R (Limited), Dublin. 


THE MICROSCOPE. — - — 
Volvox globator, Spongilla fluviatilis, Limnias ceratophylli, Lacinnu’ HOLLOWAY OINTMENT INFALLIBLE 


laria socialis, Plumatella repens, and other objects of Pond Life; Amceba, | REMEDY 
Vorticella, Spirogyra, Chara, &c., for Students of Biology. Specimen, with 
marine Seamtodian for One ‘Shilling, Post aes ; _— Por BAD LEGS, BAD BREASTS, OLD “WOUNDS, SORES anc 
E. BOLTON ULCERS, If effectually rubbed on the Neck and Chest, it cures 
T. E. BOLTON, S )RE THROATS, BRONCHITIS, COUGHS and COLDS ; and fcr 


___FARL EY ROAD, MALVERN LINK, GOUT, BHEUMATISM, and all Skin Diseases itis unequalled 


MESSRS. MACMILLAN AND GO.'S NEW BOOKS, 


UTILITY OF QUATERNIONS IN PHYSICS. By Avexanper McAutay, 


M.A., Lecturer in Mathematics and Physics in the University of Tasmania. 8vo. [ Zo be published at once. 


A TREATISE ON THE THEORY OF FUNCTIONS. y JAMes Harkness, 
M.A., Associate Professor of Mathematics in Bryn Mawr College, Pa, U.S.A., an bai ANK MORLEY, M.A., 
Professor of Pure Mathematics in Haverford College, P.A., U.S.A. 8vo. 18s. net. 


A SHORT COURSE IN THE THEORY OF DETERMINANTS. By Laenas 


GIFFORD WELD, B.Sc., M.A., Professor of Mathematics, State University of Iowa. Crown 8vo. 7s. 6d. 


TEXT-BOOK OF EOLOGY. By Sir Arcursatp Gerkie, LL.D., F.R.S., 
Director-General of the Geol a Survey of Great Britain and Ireland, and Director of the Museum of Practical Geology, 
London ; lately Murchison Professor of Geology and Mineralogy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With Illustrations. Third Edition. Thorouchlv Revised. Medium 8vo. [Fust ready. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 
MINERALS. Compiled by F. LOEWINSON-L ESSING, Professor of Geology at the University of Dorpat. Translated 
from the Russian by J. W. GREGORY, B.Sc., F G.S., of the British Museum (Natural History). With a chapter on the 
Petrological Microscope by Prof. G. A. J. COLE, M.R.I.A., F.G.S. Super Royal 8vo. 4s. 6d. net. 


SYSTEMAT ae SURVEY OF THE ORGANIC MATTERS By Drs. G. 
SCHULTZ and P. JULIUS. Translated and Edited, with extensive additions, by ARTHUR G. GREEN, F.I.C., F.C.S., 
Examiner in “ae Tar Products to the City and Guilds of London Institute. Royai 8vo. | Jmmediately 


BRITISH FOREST TREES AND THEIR SYLVICULTURAL CHARAC.- 
TERISTICS AND TREATMENT. By JOHN NISBET, of the Indian Forest Service. Crown 8vo, 6s. net. 

SATURDAY REVIE W.— Those who are of Evelyn’s mind in their love of woodlands will find Mr. Nisbet’s work full of 

interest, and those whose concern in the subject is of a more practical nature will be repaid by this clear exposition of the principles 














of were ure,” 
CADE MY.—‘* Tne book is a necessity to sylviculturists, while all who are interested in arboriculture will learn from Mr. 


wei 2t’s pages much that may well be p yondered.”’ 


LESSONS IN ELEMENTARY BIOLOGY. By T. Jerrery Parker, D.Sc., 
F.R.S., Professor of Biology in the University of Otago, Dunedin, New Zealand. With eighty-eight Iliustrations. Second 
Edition, revised, crown 8vo, 1os. 6d, 

THE LANCE7.—“‘If this is diligently studied the students carry away with them not only a good general knowledge of 
Zoology, but have been truly educated, have learned the importance of accuracy in observation, and of precision in expressing 
what has been patiently and closely examined.” 

ABRIDGED FROM PROFESSOR BALDWIN’S **HANDBOOK OF PSYCHOLOGY.’ 


ELEMENTS OF PSYCHOL OGY. By JAMES: Mark Batpwin, oe a in 


Princeton College, Professor in the University of Torente, \utlor « Sce!: co Psychclogy.” Crown 8vo, 7s. 6¢. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & GO!S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Srvon Newcoms, LL.D., Professor U.S. Naval 
Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo. 18s. 

A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By Atrrep Danie tt, 
M.A. Second Edition. Medium 8vo, 21s. 

THE THEORY OF LIGHT. By Tuomas Preston, M.A. With Illustrations. 
8vo, 15s. net. 

APPLIED MECHANICS. By James H. Correriiy, F.R.S., Professor of Applied 
Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 

OUTLINES OF GENERAL CHEMISTRY. By Prof. Wituetm Ostwatp. 
Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 

A TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. By Sir 
HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 


Vols. I. and II INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements Second Edition. 21s, 
Vol. LI. Two Parts. 18s. each. 

Vol. III.—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts IJ., II., 1V., and VI., 21s. each. Parts II]. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of Chemistry in the 
Johns Hopkins University. Medium 8vo, 16s. 

THE ELEMENTS OF THERMAL CHEMISTRY. By M. M. Partison 
MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 6d. 

HISTORY OF CHEMISTRY FROM THE EARLIEST TIMES TO THE 
PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by GEorGE McGowan, Ph.D. 8vo, 145. net. 

A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY OF THE 


ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s, [Vol. LI. shortly. 


A POPULAR TREATISE ON THE WINDS. Comprising the General Motions 
of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM FERREL, 


M.A., Ph.D., Lite Professor and Assistant in the Signal Service, Member of the National Academy of Sciences, and of 
other Home and Foreign Scientific Societies. Second Edition. 8vo. 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE INHERITANCE 
OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. By Prof. G. H. 
EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s, 6d. 

A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. Arnotp Lane. 
With Preface by Prof. Dr. ERNsT HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., and M. BERNARD 
Part I. 8vo, 17s, net. 

ELEMENTS OF THE COMPARATIVE ANATOMY OF VERTEBRATES. 
By Prof. R WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 12s. 6d. 

A TEXT-BOOK OF PHYSIOLOGY. By Micnaet Foster, M.D., F.R.S., 
Professor of Physiology, Cambridge. Illustrated. Fifth Edition, largely Revised, 8vo. Parts IL, II., IV., tos. 64 
each. Part ILI., 7s. 6¢. Appendix by Dr. SHERIDAN LEA, 7s. 6d 

TEXT-BOOK OF PATHOLOGICAL ANATOMY AND PATHOGENESIS. 
By Prof. E. ZIEGLER. Translated by DoNALD MacALisTER, M.A., M.D. Illustrated. 8vo. 


Part IL—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. 
Part IIL—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6¢. Sections IX.— 
XII. 12s. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. By D. J. Hami- 
TON, M.B., F.RC.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously Illustrated. Vol. I. 
Med. 8vo, 255. [ Vol. LI. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. M. Batrour, 


M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo, Vol. I., 185. Vol. II., 215. 
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MICROSCOPES AND APPARATUS. 
WATSON & SONS TRIPOD EDINBURGH STU- 





medium size or Student's 

















lation by any thes 
~ Instrument. 


Price from 





Pure 
Concentrated 





SON, AND RAYMENT, 











Plates changed by turning 
210/- 


44 55. = , 
WATSON & SONS’ VAN HEURCK MICROSCOPE ~” 
every Mechanical Convenience with the ut- a ee 
J is | we . 
»t0-Micrography and all Research | py ¢ = 
of the most delicate nature. a“ } = a s c& 
WATSON & SON’ Sp erfected form of FINE ADJUST- p~—4 “43 
MENT, : cacy of m >tion,with- om a io) 
out later all their instruments. a So 
*soulsUq SBD 0} paBMY 3SOYSIH g4 
Full lilustratedCatalogue of MicroscopesandApparatus | THONOH FO WINO1aIG Oo Py -~ 


sent Post freeon application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 
313, HIGH HOLBORN, 
AND 


78 Swanston Street, Melbourne, Australia. 
Awarded 31 Gold and other Medals at International Exhi- 


bitions for Excellence of Manufactures. 


LONDON, W.C., 
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60 Prize Medals Awarded to the Firm. 


BE CAREFUL TO ASK FOR FRY 
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WRITE FOR OUR CATALOGUE. 
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MAGAZINE HAND CAMERA 


Carries Twelve Dry Plates. 


Fitted with Rapid Euryscope ... 


PERKEN 
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A WEEKLY 


ILLUSTRATED JOURNAL OF 





SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1245, VOL. a) 


Registered asa Mowgages at the General Post Office. } 


NEWTON'S ELECTRIC LANTERNS, 


S.ngle, Double and Triple, as made for the Royal Institution of Great Pe 
the Royal Dublin Society, Oxford and Cambridge Universities, &c. 
NEWTON’S NEW PATENT TRIPLE ROTATING 

ELECTRIC LANTERN. 

The Author of ‘‘ Optical Projection”’ says of this Lantern :—‘‘ The mos1 
complete, convenient, and powerful instrument for scientific demonstratio: 
with which Iam acquainted.” 

The Author of ‘‘ The Book ofthe Lantern”’ says :—‘*The most complete 
and perfect projection apparatus ever devised.’’ 























ELECTRIC MICROSCOPES FOR PROJECTION. 
OPTICAL LANTERNS AND SLIDES 
Of the Highest Quality for Oil and Limelight. 

Twelve New Sets of Agricultural Slides for Technical Education—Injurious 
Insects, Botany. Roots, Grasses, Manures, Live Stock, &c. 
(lustrated Catalogue of Lanterns and Special Apparatus for Scientific 

Projection, with Detailed List of Slides, 4d. 


SCIENTIFIC AND PHYSIGAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 pages, | 6d. 


NEWTON & CO., 


Manufacturing gg moe to the Queen and the Government, 
By SPECIAL APPOINTMENT 
Tothe Royal A... 5. of Great Britain and the Science and Art 
epartment, 


3 FLEET STREET, ‘LONDON. 


GRIFFIN'’S | 
PHOTOGRAPHIC SPECIALITIES. 


DRY 
PLATES 


CO LLO D I 0- 
CHLORIDE 


PRINTING-OUT PAPER. 


THE ‘“‘CLIMAX ” PLATES produce results ossessing all 
the mt = Tone of the OLO WET PLATE. 
THE MAX ’*’ COLLODIO-CHLORIDE PAPER 
is easy to oun anc ~ the most Beautiful Prints are readily obtained. 
Samples of eithe r of the above post free fo ris. 


JOHN J. GRIFFIN & SONS, -. 
22 GARRICK STREET, COVENT GARDEN, 


SJTHE 






_ THURSDAY, SE PTEMBE R 7, 1893. 


[PRICE SIXPENCE, 


{All Ri neh are Reserved. 


2 BROS. & CO., 


16, RED LION STREET, CLERKENWELL, 
LONDON, E.C. 


TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 


MAKERS OF 


Thomson Galvanometers. ; Lenses. 
D’Arsonval Galvano- Wheatstone Bridges. 
meters. Standard Resistances. 
Secohmmeters. Condensers. 
Standards of Self Induc- Standard Cells. 
tion. Electrometers. 
Micrometer Gauges. Carey Foster Bridges. 
Ammeters. Chronographs. 
Voltmeters Telescopes. 
Microscopes. Comparators. 
Mirrors and Prisms. Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON ATPLICATION. 


THE TOURISTS ANEROID. 


(WHITESIDE-COOK'’S). 
——_ MM 


x 
Ca vn 





(Exact Size.) 
For Measuring Altitudes without Calculation. 
New Ictustratep Price Lists Free yy Post. 


Made only by 


NEGRETTI & ZAMBRA, 


SCIENTIFIC INSTRUMENT MAKERS to THE QUEEN, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 45 CORNHILL; 122 REGENT STREET. 
NEGRETTI & ZAMBRA’S “Illustrated Catalogue,” 600 Pages, 


1200 Engravings, Price ss. 6d. 
Telegraphic Address: ‘* 


Telephone No 6583. Necrett:, London.” 
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BRITISH ASSOCIATION 


FOR THE 
ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W. 
NOTTINGHAM MEETING, SEPTEMBER 173 to 20. 
PrestDENT-ELEcT : 


DR. J. S. BURDOV SANDERSON, M.A., M.D., LL.D., D.C.L.. 
F.R.S., F.R.S.E., Professor of Paysiology in the University of 
Oxford. 

THE JOURNAL, PRESIDENT’S ADDRESS, and other Printed 


Papers issued by the Association during the Annual Meeting will be for- 
warded daily by post to Members and others unable to attend, on appli- 
cation and prepayment of 2s. 6¢. to the Clerk of the Association, Mr. H. C. 
STEWARDSON, Reception Room, Nottingham, on or before the ‘first day of 
the Meeting. 
G. GRIFFITH, Assistant Gene ral Secrets ary. 


‘UNIVERSITY COLLEGE, LONDON. 


LECTURES ON ZOOLOGY. 

The GENERAL COURS OF LECTURES ON 
Prof. WELDON, M.A., F.R.S., will commence on WEDNESDAY, 
OCTOBER 4, at 1 p.m. 

A Special Course of Six Lectureson “ The Statistics of Animal Variation,” 
will be given on Tuesdays at 3 pm, co nme encing NOVEMBER 7. A 
Syllabus of these Lectures is being prepared, and may be obtained at the 
Office of the College about the middle of October 

J. M. HORSBURGH, M.A., Secretary. 








DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE, 
STEPHEN’S GREEN, DUBLIN. 


SESSION 1893-94 


yyal College of Science supplies Courses of Instruction in the 
Sciences applicable to the Industrial Arts, especially those which may be 
classed broadly under the heads CHEMICAL MANUFACTURES, &N- 
GIN EERING, and MINING. 

A Diploma of Ass« ciate of the College (A. R.C. Sc., I.) is granted at the 
end of the Three Years’ Course, the required conditions being complied with. 

Four Royal Scholarships, of the value of £50 yearly Peach, with free 
admission to the Lectures and Laboratories, are attached to the College. 
Two are offered for competition each year to Associate Stude nts not being 
R oy ail Exhibition ers, on the co me yn of their First Year’s Course. 

I'he Fees payable by Non-Ass te Students are—f£2 for each separate 
Course of Lectures, £3 for Session— Pure Mathematics, 1st year, £2 for 
term, d>., do 

FOR AN ALY pee AL CHEMISTRY—£2 for a Special Course of One 
Month; £5 for Three Months; £9 for Six Months; £12 for the entire 
Session 


FOR PHYSICAL 


The R 









LABORAT )RY—£2 


for a Special ago of One 
& 


| 


UNIVERSITY OF ST. ANDREWS. 


Chancellor—His Grack Tut DUKE OF ARGY LL, &.T., LL.B 
Rector—Tue Most Honovraste THE MARQUIS OF BUTE, 
K.T., LL.D. 

Princitpal—JAMES DONALDSON, 
OPENING OF SESSION 1893-94. 


M.A., LL.D 


OCTOBER 1, 
OCTOBER 2 
Medicine at St. 


The Academical year begins. 
to 6, Preliminary Examinations in Arts, 
Andrews and. Dundee. Candidates should 


Science, and 
apply to the 


| Secretary of the University for Schedules not later than SEPTEMBER 0. 


ZOOLOGY, by | 


Month; £4 per Mont (for Six Hours a Day) or £6 for the Session (One 
Hour per Day); £12 for the entire Session. ; | 
FORK ASSAVING—€s for Three Months; £9 for Six Months; £12 for 


the entire Session 

FOR ZOOLOGICAL LABORATORY —£2 for a Special Course of One 
Month; £3 for rst Medical or 2nd Arts Course Royal University of Ireland ; 
or £5 for a Special Course of Three Months. 


FOR BOTANICAL LABOR ATORY—Same as Zoological Laboratory. 

FOR GEOLOGICAL LAB )RATORY —£2 for a Special Course of One 
Month. 

FOR DRAWING we HL IOL—f£5 for the Session ; £3 for One Term. 


The Chemical, Physic Botanica!, and Zoological Laboratories and the 
Drawing School ls are open 1 D: tily for Practical Instruction, and the G- ological 
Laboratory is open for Non-Associate Students at hours to be arranged with 
the Professor. 


Applied | Mathematics and } Prof. W. McF. Orr, M.A. 
Mechanism os «ss 
Descriptive Geometry, “Drawing, Prof. James Lox, M.A 
Engineering, and Surveying ... 
Chemistry, Theoretical and Prac- Prof. W. N. ARTLEY, F.R.S., 
tical; and Metallurgy . a wi) £.CS. ERS 
Prof. W. F. BARRETT, F.R.S.E., 


M.R.I.A.,(Dean of Faculty for the 


Physics, Theoretical and Practical... 
Session). 


Geology... os co eo Beet. G. A.J, Coun, F.G.S..M.R.LA. 
Mining and Mineral BY oe Prif. J.P OU Retmty,C.E.,M R,LA. 
Botany «+ oe eco cco cco «oes «6k, I. Jounson, D.Sc., F.L.S 


§ Prof. A. C. 
moe oe od OM RILA. 
The Com rses of C hemistry, Physics, Botany, Zoology, Geology, and 
Mineralogy are recognised by the Royal University of Ireland, and Certifi- 
cates of ken ndance are grante d to Medical and othe er Students atte nding the 
Courses, and the Che -mi Physical, Botanical, and Zoological Laboratories. 
Programmes may be ol! btained mn applicatio yn at the College; or by letter 
addressed to “The Secre etary, Royal College of Science, Stephen’s Green, 
Dublin.” 
The First Term of the Session will commence on MONDAY, OCTOBER 
2, 1893. 
Note.—/ntending 


Entrance Examination in 


Sssheay Happon, M.A., F.Z.S., 





Associate Students will be required to pass an 

Elementary Math: matics and Elementary 
Practical Geometry, as indicated on p. 5 of Programme, copies of which 
may be had on application from the Secretaay. 


Prof. J. Pe O'REILLY, Secretary. 





OCTOBER 2 to 6, Bursary Competitions at the Unitea College, St 
Andrews, Twenty- five Bursaries { +r men will be vacan:, r: angir ag inv. alue from 
£32 to £10 each and Sixteen Bursaries for women rang ing in value from 
430 to £15 exch. Candidates should send in their names and addresses to 
the Dean of the Fac ulty of Arts, the University, St. Andrews, on or before 
SEPTEMBER 23. 

OCTOBER 2 to 6, M.A. (Ordinary and Honours), 
Examinations at St. Andrews. 

OCTOBER 10, Opening of the United College, St. 
University College, Dundee (Facu!ties of Arts, Science 


L.A., and B.Se 


Andrews, and of 
, and Medicine). 








NOVEMBER 2, Opening of St. Mary’s College, Sc. Andrews (Faculty 
of Theology). 4 
NOVEMBER 3. Bursary Competition at St. Mary's College. 
NOVEMBER to and 11, B.D. Examinations at St irew>. 
; The Classes in the University are open to Students of b oth sexes, and 
include Latin, Greek, Enghsh, French, Hebrew, Syriac, Logic and 








Metaphysics, Moral Philos »phy, Education, Mathematics, Natural Philo. 
sophy, Chemistry, Zoolog zy, Botany, Physiology, Anatomy, Engineering, 
Systematic Theology, Biblical Criticism and Caurch History 

Specimen Examinati n Papers and full particulars respecting the Courses 
of Instruction, Fees, Examinations for Degrees, &c, wili be found in the 
CaLexpar of the University, published by Messrs. WitLtim hg g 
woop & Sons, 45 George Street, Edinburgh, price 2s €d. —by » st 2s. 11d, 

A general Prospectus for the 
information regarding any department of the University, may 


appLcation to 
MAITLAND ANDE 
~ he ust 25, 


coming Winter Session, as well _ detailed 
had on 
LSON, S cretary. 


University of St. Andre 1893- 


ST. THOMAS’S HOSPITAL MEDICAL 


SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 
OCTOBER 3, when the Prizes will 
Right Hon. LORD THRING, K.C.B. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £150 and 
£60 respectively, open to first-year Students, will be offered for com- 
petition. The Examination will be held on September 27, 28, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates. 

Scholarships and Money Prizes of the value of £300 are awarded at the 
Sessional Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

Al! Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and special arrange: 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, wh° 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

For Prospectuses and all particulars apply to 

G. H. 


TUESDAY, 
p.m. by the 


1893-94 will open on 
be distributed at 3 


3 


MAKINS, Dean 


GUY’ S HOSPITAL MEDICAL SCHOOL. 


OCTOBER 2. 





The WINTER SESSION begins on MONDAY, 


The Hospital contains 695 beds, 500 in constant occupation. 
APPOINTMENTS. —All Hospital Appointments are made in accordance 
with the merits of the Candidates, and without extra payment. 
ENTRANCE SCHOLARSHIPS.—Open Scholarships of £100 and 
450 in Classics, Mathematics, and Modern Languages, and Open Scholar- 
ships of £1s0 and £60 in Chemistry, Physics, and Biology. 
PRIZES are open to Students in their various years, amounting in the 
aggregate to more than £480. 
DENTAL SCHOOL. —A Dental School attached to the Hospital affords 
to Students all the instruction required for a Licence in Dental Surgery. 
COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. There is init a large 
Dining Hall, with Reading Rooms, Library, Gymnasium, for the use of the 
Students’ Club 
For Prospectus and further information apply to the Dean, Dr. SHAW 
Guy’s Hospital, London, S.E. 
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UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on OCTOBER 2. 
inwedactory Lecture at 4 p.m., by Mr. BILTON POLLARD, B.S., 
F.R.S. 

The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 26. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
atients are treated during the year, Thirty-six appointments, eighteen 
being resident, as House Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 
Cletkships and Dresserships, are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from the College, Gower Street, W.C. 


V. A. H. HORSLEY, M.B., B.S., F-R.S., Dean. 
J. M. HORSBURGH, M. 3d Secretary. 


~ VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Sixty-third Session of the Medical Department opens OCTOBER 2. 
The Twentieth Session of the Depart neat of Science, Techn logy, and 
Arts begins OCTOBER 3. 

The Classes prepare for Prfession<:, Commerce and University Degrees 
in Arts, Science, and Medicine. The Physical, Chemical, Biologic al, Engir 2 
eering, and Leather Industries Labora:ories, and the We aving Sheds, | 
Dye-house, and Printing Rooms, will be »pen daily for Practical Work | 

The following Prospectuses may be had free from the REGISTRAR :— 


(1) For Regular Day Students 

(2) For Uccasional and Evening Studen:s 
(3) Classes in Agriculture. 

(4) Fur Medical Students. 


A Hall of Residence for College Students has bee n established. 


KING'S COLLEGE, LONDON. 


rhe College is cl se to the Temy le Station of the District Railway. 

_ The Coll ege provides the usual education «f a University for young men 

1 Theology. Arts, Sci , Engineering, Electricity, and Medicine. It has | 
als» a School of Fine aos nad a Department for the preparation of Candi- 
dates fr the Civil Service 


nts can attend Lectureson any sul ject, and there 
dents otherwise e ngaged d during the day. 
S > divisions —Classical, 


Non-Matriculated Studer 
onion ng Classes f r Sti 
rhe School for Boys is a first grade Scho»! in thre 
Mathematical, and Commercial. 
The SEVERAL DEPARTMENTS will RE-OPEN :— 
Faculty of Theology . On Tharsday, October 5, but 
Faculty of,Arts. . . . . > new Stu dents admitted on_pre- 
Faculty.« erent Bs gine -csicah ceding !uesdsy. 
Faculty of Med ° Tuesday, October 3. 
Depart ent cf Evenirg > Classes M. nday, October 9. 
The School . ; . Wednesday, September 20. 
F ac caley can be «btained without cost from the 
Separate eyila buses of the Arts, Science, 


C lous Divis-ons are also published, price 2}d. each by 









rhe Prospectus of 
C llege Office r 
Medicine, and Ev 


post. 








J W. CUNNINGHAM, Secretary 


Vv TICTORIL A “UN TIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. | 

DEPARTMENT OF ENGINEERING. 
SESSION 1893 OCTOBER 

urses of Instruction are arranged in— 

(:) Cl IL ENGINEERING 

(2) MECHANICAL ENGINEERING. 

(3) ELECTRICAL ENGINEERING. 
ible Students to qualify for University Degrees, and for 

in Eng.neering [hey comprise, in addition to 

cures aud Laboratory Work, instruction in Mathe- 
ctrotechnics, and Chemistry 
Laboratories, and also th: Electr 
tipped with m dern apr liances. 
ecius, and also the 0 al Engineering Prospectus, can 
cation to the REGIS1a. 
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BALLIOL COLLEGE, CHRISTCHURCH, 


TRINITY COLLEGE, OXFORD. 


SCHOLARSHIPS AND EXHIBITIONS. 


NATURAL SCIENCE 
A combined Ex 


tions will held by the 
NOVEMBER 3 


Three Schularships an id Three E 
bei th £' a year 


umination for Natural Science Scholarships and Exhibi- 
above Colleges, beginning on TUESDAY, 


1ibitions will be offered, the Scholarships 








xaminati »n will be P'vysics, Chemistry, and Biology, but 





ie t | 
Candidates will not be e pected to offer uemines in morethan two of 
these ' 
Particulars may be obtained by application to A. Vernon Harcourt, | 

: 


Christ Church, Oxford. 


THE DURHAM COLLEGE OF 


SCIENCE, 
NEWCASTLE-UPON-TYNE. 

The Presicent and Council of the above College are prepared t ‘receive 
App'ications for the PROFESSORSHIP of MATHEMATICS and ‘the 
L&CTURESHIP in MATHEMATICS, vacant through the resignations 
of Pr ncipal Garnett ond Mr. C. H. Tho.nps n : 

The s ipend of the Professor «f M athematics is a fixed sum « f £300, 
together with onesthird of all the fees of the Ciassesin his Departinent, the 
College guaranteeing a minimum remuneration of £40c per annum. 

The Stipend of the Lecturcr in Mathematics is fixed at £150 per annum, 

The duties of both should begin in the last week in September, but if 
absolutely necessary arrangements could be made to liberate the Professor 

of Mathematics until Christmas. 

No arrangements have yet been made for filling the Office of Principal, 
which may be held in conjuncti-n with any of the Professorships in the 
C  llege. 

Applica:ions, accompanied by References and Testimonials, must be for- 
warded to the undersigned not later than SEPTEMBER 9. 

H. F. STOCKDAL E 1 Secretary. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 PENYWERN ROAD, EARL’S 
COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Telegrams—“ Tunzelmann, London.” 

The Complete Courses qualify Students for entry into Electricalor othe: 
Engineering Works. 

The First Year’s Course is arranged to qualify Students fer entering 
Cooper’s Hill, the Central Institution Engineering College, or the Royal 
School of Mines. 

Forty-one Students have entered these Institutions during the last 
three years, and two Entrance Scholarships have been obtained at the 
Centra! Institution. 

The College is provided with very complete Laboratories and Dynamo- 
120m, and also with an extensive Geological Collection for the Preliminary 
Courses for Civil and Mining Engineering Students. 

Students are regularly sent to the College by Leading Engineers and 
Scientific | Authoritie: , whose Names are given in the Prospectus. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
ELECTRICAL ENGINEERING. 

Prof. A. GRAY will begin, in OCTOBER next, a sys:e natic COURSE 
of INSTRUCTION in Electrical Measurement and Practical rlectricity 
The Physical Laboratory is fully equipped with a C mp uaud Steam Engine, 
Dynamo, Secondary Battery, and .the most appr ved modern M asuring 
Instruménts for all Branches of Electrical Engineering. Laboratory Fees 
at the rate of £1 1s per” Term for six hours pe r week. Composition Fee 

f.r all College Lectures for the Session, £1 
Applications:for Calendar, Prospectus. and gen ral information to be made 
to Js E. LLOYD, M.A., cretary and Registrar. 


INSTRUCTION IN FOOD ANALYSIS. STATE 


MEDICINE LABORATORIES. 
KING’S COLLEGE, LONDON. 


Direc or: Prof. WILLIAM R. SMITH, M.D, D.Sc., F.1.C. 
Demonstrator: G. N. HUNTLY, Assoc. R.C.Sc. Loud 
A Special Course in Fvod Anal ysis for ose desirous of qualifying a 
Public Analysts has been arranged in the nb ve Laboratories. 
For ful! particu'ars apply to 
J. W. CUNNINGHAM, 


UNIVERSITY OF GLALGOW. 


DEPARTMENTS OF ENGINEERING AND NAVAL 
ARCHITECTURE. 

Prof. ARCHIBALD BARR, D.S 
Prof. J. HARVARD BILES, 


M. Inst.C. 

M.LN A. 

Prospectus of the Course _ re, ulations for the Degrees of B.Sc. and 
D.Sc. in E ng: neering and Naval Architec ure, and L:st of Bursaries, may be 


had on application to = oe 
ASSISTANT CLERK, The University. 


MASON COLLEGE, BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN PHYSICS 
DEPARTMENT. 
The Council invite ap; lications, on or before SEP1 EMBER 9, 1893, for 
the above appv intment. 
The duties of the appointment wil 1 commence on OCTOBER 2 
Particulars of the stipend, couditions, and dut.es will be forwarded on 
ap plica xtion to the undersigned, to whom all applications fur the appoiatment 


should be s nt. 
GEO. H. MORLEY, Secretary. 


I 
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GUY’S HOSPITAL. 


PRELIM. SCIENTIFIC (M.B.Lond.) Classes are held throughout th 
Vear. Chemistry, Mr. Grov RS, F.RS., and Mr. Wave, B.Sc.; Exp 
Physics, Prof Retnoip, F._R.S.; Biology, Mr. Bepparp, F.R.S., and Dr. 


CAMPBELL. Fee 18 Guineas, with Special Instruction for the January 
Examination. Apply to the UFAN. 


MICHIGAN, HOUGHTON. 7 
MICHIGAN MINING SCHOOL. 


A State School of Mining Engineering and Allied Subjects. Has Summer 
Schools in Surveying, Shop Practice, Assaying and Ore Dressing and Field 
Geology. Laboratories, Shops and Stamp Mill well equipped. Tuition 
free. For Catalogue, write the Director. 


WANTED.- Situation as ASSISTANT in 


Physical Laboratory. Four years’ Arprenticeship with ame Appa- 
ratus Makers. —A. GrorGE, 3 Haverstock Hill, London, N.V 


Instrument Company, Guniettee. 


Addressall communications ‘‘ Instrument Company, 
Cambridge.’’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6¢. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


BRITISH ASSOCIATION. —Re Discussion 
ON PUBLICATION OF PHYSICAL PAPERS in Sgcrion A. 
Copies of “On the ORGANISATION of SCIENCE” bya “ Free 
LANcE,”’ may be obtained, during the Session, of Jas. Bett, Book- 
seller, Carlton Street, Nottingham, rs. net. 


Alembic Club Reprints of Historical Works relating to Chemistry. 
Experiments on Air: Papers published in the Philosophical 
Transactions by the Hon. Henry Cavenpisn, F.R.S. 1784-1785. 
Just Published, Crown 8vo, Cl th, 1s 8d. post free. 
Reprints Nos. 1 and 2 already Pudbiished. uniform, each 1s. 8d. post free. 
BiLack’s (PRoF., 1797) EXPzRIMENTS UPON Macnesia, AL Ba, &c. 
FounDATIONS OF THE AToulc Tvrory: Parers by J. Dalton, 
Wollaston, and Thos. Thcmson ‘1202-1808. 


WILLIAM F, Cray, Publister, 18 Teviot Place, Edinburgh. 
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Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, Postage 44d. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACES-. 


By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY 


By JULIEN DEHY, F.R.M.S. 


ILIFFE & SON, . 3 ; St. Bride Street, E.C. 


London: 


New v wv Public ation. Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892, 


CONTENTS :— 
AN ILLUSORY EYE DISEASE, 
PROGRESSIVE (sic) MYOPIA. 
Case No. 1.—Culled from Mr. Ropert BrupENELL CARTER. 
One Lithographed Prescription. Four Wood Engravings.: 
Case No. 2.—Culled from Mr. NeEtTTLEsu1P. 
One Lithographed Moorfields Hospital Form. 
Case No. 3 —Culled from Mr. Joun Couper. 
One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry SiLcock. 
One Lithographed Moorfields Hospital Form. 
Case No. 5 —Culled from Mr. GzorGe Lawson. 
One Lithographed Moorfields Hospital Form. 
Case No. 54is.—Culled from Mr. CrircHetr. 
One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. NeTresuip. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A. FOURNET, 
18 BENTINCK ST., WELBECK ST., LONDON, W. 
Price 28. 








WORKS ON BIOLOGY. 


Thirteenth Edition, with over 500 Illustrations and Coloured Plates, 


rown 8vo, 145. 
KIRKES’ HAND-BOOK OF PHYSIO- 
LOGY. By W. MORRANT BAKER, F.R.C.S., late Surgeon to, 
and Lecturer on Physiclogy at, St. Bartholomew’ s Hospital, and 
VINCENT DORMER H ARRIS, M.D.Lond., Demonstrator of 
Physiology at St. Bartholomew’s Hospital. 


With Illustrations. Crown 8vo, 4s. 6d. 


THE PHYSIOLOGY OF THE SENSES. 

3y JOHN McKENDRICK, Professor of Physiology in the University 

of Glasgow; and Dr. SNODGRASS, Physi-logical Laboratory, Glas 

gow. Forming a Volume of Murray's University EXTENSION 
SERIEs : Edited by Prof. Knicut. 


“In no other English text-book that we know of will the student find so 
full an account of the organs of special sense as is given here, and if on any 
point information is wanting, itis because physiological investigation has n vt 
yet supplied the necessary material.”—Westminster Review. 


With 80 Illustrations. Crown 8vo, ss. 


THE STUDY OF ANIMAL LIFE. By J. 
ARTHUR THOMSON, M.A., F.R.S.E., Lecturer on Zoology, School 
of Medicine, E dinburgh. Forming a V olume of Murray's UNIVERSITY 
EXTENSION Manuats; Edited by Prof. Knicut. 


‘It is a fascinating and able book, and one which describes the everyday 
life of animals, the struggle for existence, the evolution of animal life, the 
influence of habits and surroundings, the working of the laws of instinct and 
heredity, and other allied subjects. Every aspect of animal life—so far, at 
least, as is possible in a manual of less than four hundred pages—is discussed 
in the light of the most recent scientific research, and the intricate problems 
concerned are handled throughout with the ease and skill of a trained and 
capable expert.’’—Sfeaker. 


JOHN MURRAY, Albemarle Street. 


BOOKS ON SALE. 


PROCEEDINGS OF THE AMERICAN ACADEMY 
4d De cong SCIENCES. Vols. I. hang XIV. XV. (part 1) XVL- 
43-90. Inpartsasissued. £6 
PROCEEDINGS THE AMERICAN PHILO- 
SOPHICAL SOCIETY. Vols. IX. to XVII., XVIII. (part 3) XIX.- 
XXIX. (part 1). 1862-91. In parts as issued. "£6 Tos. 
BESSEL.—Fundamenta Astronomie. 1818. Half-calf 


gs. 6d. 

TRANSACTIONS OF THE = agro OF ENGIN- 
EERS, from 1865 to 1890. 26 vols. cloth. 

BRITISH ALMANAC _— COM PANION, 1828- 
ne 1862-1868. 31 vols. cloth. 

GREENWICH MAGNETICAL AND METEORO- 
LOGICAL OBSERVATIONS, ‘tad ; Results of Observations 
1859-64, and 1866-80, 2svols £2 

SIR W. R. HAMILTON’S “LECTURES ON QUA- 
TERNIONS, AND ELEMENTS OF QUATERNIONS. 2 Vols. 
cloth, 1853-66. 47 10s. 

LAPLACE,—Meécanique Celeste. 
4 vols. cloth. £17 17s. 

MASERES.—Scriptores Logarithmici. 
(Vol. V. wanting pp. 257-264). £4 45. 








Translated by BowDITCH. 


6 vols. 


1791-1807 





Extracted from Catalogue No. 245 issued by 


MACMILLAN AND BOWES, 


CAMBRIDGE. 


Verlag von WILHELM ENGELMANN in LEIPZIG. 


Soeben erschien : 
HAND UND HILFSBUCH. 
Zur Ausfihrung. 


PHYSICO-CHEMISCHER MESSUNGEN. 


Von 
W. OSTWALD, 
Professor an der Universitat Leipzig. 
Mit 188 Textfiguren und 6 Tabellen. 
gr. 8°., Preis M.8, 





Gebunden in L einen, 
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SCIENCE INSTRUMENTS. 


SOSSSCOOSOSCOOOOS 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, 2s, 6d. POST FREE. 


SPOSSCSSSCOSSOSOSOOE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 

PARTNERS— 
N. H. MARTIN, C. E. STUART, B Sc., H. SPARGO, A.Sc.. F.1.C. 


DUST IN AIR. 


Instruments designed by JOHN AITKEN, Esq., F.R.S., &e., 
and made by WILLIAM HUME, Edinburgh. 


THE POCKET DUST COUNTER 
Has Moist Chamber, Millimetre Scale on glass, Viewing Lens, Graduated 
Measuring Air-pump, 2 Stopeocks. In Case. 44 X 3 X 14; Weight, 10 ozs. 
PRICE £6 6s. 
THE KONISCOPE, 
For the Study of the Colour Pheno nena of Cloudy Condensation, due to dust. 
Half-metre Moist Chamber Glass Ends, Air-pump and Stopcock ; Weight, 
1 lb. 14023. PRICE £8 8s. 


PLATTNER’S COMPLETE BLOWPIPE 
LABORATORY, 
FOR GEOLOGISTS, MINERALOGISTS, AND SCIENTIFIC 
VOYAGEURS. 
For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay and BI wpipe Tools and Reagents, with a fine Balance in 
collapsible glass case. ‘I'ravelling Case measures 214 X 17} X 184; weighs 


so lbs. PRICE £25 12s. 6d. 





THE CANTILEVER PROJECTION LANTERN. 


Flat and Open Stage, for use at Science Lectures, Physical and Chemical 
Experiments. Shows Lung and Whole Brain Sections for Physiologists 
and Pathologists. Condensers 5} to 16 inches diameter. 
PRICES from £6 10s. 

ILLUSTRATED DESCRIPIIVE PAMPHLET. 


WILLIAM HUME, 
SCIENTIFIC INSTRUMENT MAKER, 
2 WEST COLLEGE STREET, EDINBURGH. 








ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH) 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Siudents, Science Teachers, Prospectors, &c., atd to 
illustrate the leading [ext-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; ]00 do., 21s.; 200 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s.6d. each, Post Free 
CaTALoGugs GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, e. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


CONCHOLOGY. 


New and interesting Species of Recent Shel's from Borneo, Philippine 
Islands, China, &c., &c. 











COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 





GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and supplied promptly at moderate prices. 


Rectangular, from 1s. 3¢. per dozen. 
Circular, from 1s. per dozen, 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross 


Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


NOTICE.—Advertisements and business letters jor 
NATURE should be addressed to the Publishers, 
Editcrial communications to the Editor. The 
telegraphic address of NATURE is ‘“ PHUSIS, 


LONDON.” 
SUBSCRIPTIONS TO “ NATURE.” 
4s. 5 
oe ae pace Bae 
Hall-vestiy. 0 ow cee scsces O84 © 
Quarterly .. 2... eee trccan te 2a 
To ALL PLACES ABROAD :— 
De heee ke owes es oo 6 SSE 
Half-yearly. ..... rer res 
Quastertly sw ecco ss tae OE O 
CHARGES FOR ADVERTISEMENTS. 

Three Linesin Column ....... 0 2 6 
Per Line after ere ee eS ee 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column 115 0 
Halfa Page,oraColumn ......3 5 © 
TTR cc ct cvranscnn OES 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C 
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SAMUEL HENSON, 


LAPIDARY MINERALOGIST, é&c. 
ESTABLISHED go. 
“Precious Stonés Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 
Seautiful Carved Queensland Rock Crystal, 
Agate, &c., &c. 
Choice Specimens of New Minerals suitable for C :llectors and Museums. 
The Finest Collection of Mocha Stones ever made now on View 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 
SAMUEL hy bh Ah 


97 REGENT STREET, LONDON, W. 


Opals, Labradorite, 


FE. +H. BUTLER, M.A. iii aaa 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Hammers, Chisels, Hammer-straps, and Collecting Bags always in stock. 
Specimens of Rocks and Minerals cut and polished, and Card-trays and 
Glass-topped Boxes manufactured cn the premises. Rock-slides made to 
order. Physiographical, Geol gical, Mineralogical and Conchological 
Collections furnished in accordance with individual requirements. Skins 
and Skeletons prepared. 

[To be had on application, Price 6d., Post-fee 7d., No. 1 of Tue 
GiaciaAtists’ MAGazINne, a New Monthly Journal for the Record and 








Discussion of Glacial Phenomena, edited by P. F. KenpAtt,, F G.S., with 
the assistan~e of Messrs. Warren Upham, De Rance, and Lomas. 
On the rst of every Month. 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extr: cts, and | 


Notices of Books and Mies moirs.—Articles in J ournals.— Botanica] 


Proceedings of Societie 
Price 1s. 3¢. Subscription for One Year, payablein advance, 12s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 








COLLECTIONS of MINERALS, ROCKS, 0° FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c, 


And Illustrating the various Manuals, &c., as used at all Colleges. 
Schools, &c., price sos. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. ‘Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
| of localities, All one price, 1s. 6¢. each, post free. List free on application , 


| Apparatus, Cabinets, and Applianc2s for Museum 
and for Field Work of every description. 
| CATALOGUES AND LISTS FREE ON APPLICATION TO 
SAS. R. GREGORY, 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOT TEST., FITZROY SQUARE, LONDON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Limnias ceratophylli, Lacinnu 
| laria socialis, Plumatella repens, and other objects of Pond Life ; Amoeba, 
Vorticella, Spirogyra, Chara, &c., for Students of Biology. Specimen, with 

Drawing and. Description, for One Shilling, Post Free. 


| 

| T. E. BOLTON, 
| __FARLEY ROAD, MALVERN 
| 

| 

| 

| 
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ee 


HOLLOWAY'S OINTMENT Epeaiean 


Por BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 











Ncws.— | § )RE THROATS, BRONCHITIS, COUGHS and COLDS; and fr 


GOUT‘ RHEUMATISM, and all Skin Diseases itis unequalled 





MESSRS, MACMILLAN AND CO.’S NEW BOOKS, 


A TREATISE ON THE 
= 
Professor of P 

SHORT COURSE 
GIFFORD WELD, B.Sc., M.A., 


TEXT-BOOK OF GEOLOGY. 


Mathematics in LIaverford College, 


IN THE 


ure 


A THEO 


By 


Director-General of the Geological Survey of Great Britain and Ireland, and Director of the Museum o 
London ; lately Murchison Professor of Geology and Mineralogy in the University « 
Third Edition. 


Geological Survey of Scotland. With Illustrations. 

TABLES FOR THE 
MINERALS. Compiled by F. 
from the Russian by J. W. GREGORY, B.Sc., F 
Petrological Microscope by Prof. G. A. J. COLE, 


SYSTEMATIC SURVEY OF THE 
SCHULTZ and P. JULIUS. 
Examiner in Coal Tar Pro« 

BRITISH FOREST TREES 
TERISTICS AND TREATMENT. 

SATURDAY RE VIEW.— 


G.S.. 
M.R. 


THEORY OF 


Associate Professor of Mathematics in Bryn Mawr College, 


Professor of Mathematics, State University of Iowa. 


DETERMINATION OF 


LOEWINSON-LESSING, 


Translated and Edited, with extensive additions, 
lucts to the City and Guilds of London Institute. 
AND THEIR SYLVICULTURAL CHARAC: 


By JOUN NISBET, 
‘© Those who are of Evelyn’s mind in their love of woodlands wili find Mr. 


FUNCTIONS. James HARKNESS, 


By 


Pa., U.S.A., and FRANK M( IRLEY, M.A., 
P.A., U.S.A. 8vo,. 18s. net. . 
RY OF DETERMINANTS. By Laenas 


= rH, 


Crown 8vo. 7s. 6 


LL.D., F.R.S., 
f Practical Geology, 
and Direc:or of the 
[Fst ready. 


oe > me a — or 
THE ROCK-FORMING 
Professor of Geology at the University of Dorpat. Translated 
of the British Museum (Natura! Ilistory). With a chvpter on the 
I.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


ORGANIC MATTERS. 
by ArTHUR G, G 
R yal Svo. 


Sir ARCHIBALD GEIKIE, 
f Edinburgh, 


Thoroughly Revised. Medium 8vo. 


Drs. G. 
LC., F.C.3.. 
Zamediatdly. 


a 
EN, F. 


Crown Svo, 6s. net. 


of the Indian Forest Service. 
Nist yet’s work full of 


interest, and those whose concern in the subject is of a more practical nature will be repaid by this clear exposition of the principles 


of sylviculiure. 
ACADE WY.—‘* The 
Nisbet’s pages much that may well be pondered.” 


book is a necessity to sylviculturists, 


while all who are interested in arboriculture will learn from Mr. 


MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & COS TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. 8vo, 15s. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s, 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, tos. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 
MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. 1. and II INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 21s, 
Vol. Il. Two Parts. 18s. each. 
Vol. III.—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., IL., IV., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor f 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON, Witha Plate. 8vo, 125, 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
-— THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by GeornGe McGowan, Ph.D. 
vo, 14s. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF THE ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR 
GAMGEE, M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [ Vol. 11. shortly. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
HERITANCE OF ACQUIRED CHARACTERS ACCOKDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. ELMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG. With Preface by Prof. Dr. Ernst HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., 
and M. BERNARD. Part I. 8vo, 17s, net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 125. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By Michael Foster, M.D., 


F.R.S., Professor of Physiology, Cambridge. [Illustrated. Fifth Edition, largely Revised, 8vo, Parts 1., IL, IV. 
Ios. 6d. each. Part IIL, 75. 6¢. Appendix by Dr. SHERIDAN LEA, 7s. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part L—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. : : 
Part If.—SPECIAL PATHOLOGICAL ANATOMY. Sections IL—VIII. Second Edition, 12s. 6¢. Sections IX.— 
XII. 12s. 62. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Mcd, 8vo, 25°. [ Vol. 11, shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. In two Vols. Second Edition, Med im 8vo, Vol. I., 18s. Vol. IL, 21s. 
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ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 
PADDINGTON, W. 

1 he WINTER SESSION begins on OCTOBER 2 with an Introductory 
Ad lress, at Four p.m., by Mr. J. E. Lane, F.R.C.S. The Annual Dinner 
will be held on WEDNESDAY, OCTOBER 4, at the Métropole, Mr. 
H. W. Pace, F.R.C.S., in the Chair 

ENTRANCE SCHOI ARSHIPS IN NATURAL SCIENCE 
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M.D. and B.5.1 F.R.C.S. 
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G. P. FIELD, Dean 
A. P. LUFF, M.D., Sub-Dean. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1893-94 will open on TUESDAY, 
OCTOBER 3, when the Prizes will be distrituted at 3 p.m. by the 
Right Hon. LORD THRING, K.C.B. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £150 and 
£60 respectively, open to first-year Students, will be offered for com- 
petition. The Examination will be held on September 27, 28, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates. 

Scholarships and Money Prizes of the value of £300 are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

The Fees may be paid in one sum or by instalments. 
made separately to Lectures orto Hospital Practice, and special arrange- 
ments are made for Students entering in their second or subsequent years ; 
also for Dental Students and for Qualified Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, wh® 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 


For Prospectuses and al! particulars apply to 
G. H. MAKINS, Dean. 
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THE MIDDLESEX HOSPITAL 
MtDICAL SCHOOL. 


The WINTER SESSION 1893-94 will commence on MONDAY, 
OCTOBER 2, when an Introductory Address will be delivered by Dr. 
W. PASTEUR 

Two Entrance ScHorarsuirs (value £110 and £80) will be open for 
competition on September 29 and 
The School Buildings have en recently enlarged, comprising new 

Library, Physiological Laboratory, Materia Medica Museum, 
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GUY’S HOSPITAL MEDICAL SCHOOL. 
The WINTER SESSION begins on MONDAY, OCTOBER 2. 


The Hospital contains 695 beds, 500 in constant occupation. 
APPOI NTM ENTS.—All Hospital Appointments are made in accordance 
with the merits of the Candidates, and without extra payment. 
.ENTRANCE SCHOLARSHIPS.—Open Scholarships of £100 and 
£50 in Classics, Mathematics, and Modern Languages, and \)pen Scholar- 
ships of £1so and £60 in Chemistry, Physics, and Biology. 
PRIZES are open to Students in their various years, amounting in the 
aggregate to more than £480. 
DENTAL SCHOOL. —A Dental School attached to the Hospital affords 
to Students all the instruction required for a Licence in Dental Surgery. 
_ COLLEGE.—The Residential College accommodates about Fifty Students 
in addition to the Resident Staff of the Hospital. ‘There is in it a large 
Dining Hall, with Reading Rooms, Library, Gymnasium, for the use of the 
Students’ Club. 
_ For Prospectus and further information apply to the Dean, Dr. Suaw 
Guy's Hospital, London, 8.E. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The DIPLOMA OF THE COLLEGE is granted in the following de- 
partments of ExGINEERING and other Branches of Aprtiep and GENERAL 
Science :— 

Chemical Engineering. 
Metallurgy. 

Mining Engineering. 
Agriculture. 
Chemistry. 
Mathematics and Phys.cs. 


Civil Engineering. 
Mechanical Engineering. 
Naval Architecture. 
Electrical Engineering. 
Architecture. 


Special Courses of Study, extending over three Academical years, have 
been arranged in each of the above Departments. 

Average fee per Session, £14 145. 

Students may enrol in any of the separate Courses of Lectures, or in any 
of the Laboratories, provided they are qualified to take advantage of the 
instruction given. 

The Lasoratorties for Practical Instruction in Puysics, CHEeMistry, 
TecunicaL CHEMISTRY, METALLURGY, and ELECTRICAL ENGINEERING, 
and the EnGcingEERING Worksnop are liberally equipped with the most 
approved Apparatus. 

SESSION 1893-94 COMMENCES on OCTOBER 2. 

Entrance Examination begins on TUESDAY, SEPTEMBER <6. 

For Calendar (price 1s. 3¢. by Post), containing Detailed Syllabuses of each 
Course, Particulars of Fees, Scholarships, &c., apply to 

‘ JOHN YOUNG, M.A., B.Sc., Secretary. 

38 Bath Street, Glasgow. 





BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Princifal—MISS EMILY PENROSE. 
The SESSION in the COLLEGE, ART SCHOOL, and TRAINING 
DEPARTMENT will begin on THURSDAY, OCTOBER 5, 1893. 


Students are expected to attend on Wednesday, October 4, at 2 o'clock, to 
enter their names. 


TRAINING DEPARTMENT. 
This Department provides a Professional Training in ‘Teaching for 
Women. Students can enter in October and January, and are prepared for 
the Teaching Examinations held by the Universities of Cambridge and of 


London. 
ART SCHOOL. 
Professor—G. Arsert Launpy. 

Classes for Drawing and painting from Casts, and from the draped living 
model. will be held. Lectures will be delivered during the Michaelmas and 
Lent Terms, 

EVENING LECTURES. 

Evening Courses of Forty Lectures each will be given twice a week in 
Chemistry, English Language, German, Latin, and Mathematics. 

LUCY J. RUSSELL, Honorary Secretary 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON.-TYNE. 


The College represents the Faculties of Science and Engineering in the 
University of Durham, and is open to Students of either sex. 

In addition to the Departments of Pure Science, complete Courses of In- 
struction are provided in Agriculture, Engineering, Naval Architecture, 
and Mining. There are also Departments of Literature, Classics, History, 
Modern Languages, Fine Art, &c. 

The Session commences SEPTEMBER 25, 1893. 

Full Particulars will be found in the College Calendar, Price 15 
spectuses will be forwarded on application, gratis. 

H. E. STOCKDALE, Secretary. 
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MESSRS. BELL’S BOOKS. 
: MATHEMATICS. 

Arithmetic for Schools. By C. PreNnpLeBurRY, M.A., 
Senior Mathematical Master at St. Paul's School. 6th Edition, with or 
without Answers, 4s. 6¢. Or in Two Parts, with or without Answers, 
2s. 6d. each. Part II. contains the Commercial Arithmetic. Kev to 
Part II., 7s. 6d. net. 

Examples in Arithmetic. By C. PenpLesury, M.A. 4th 
Edition. 3s. (Answers sent free to Masters.) 

Euclid, Books I.-VI., and part of Book XI. By Horace 
DEIGHTON, M.A., Head-master of Harrison College, Barbados. 
end Edition, Kevised. 4s. 64. Book I., 1s.; Books I. and II., rs. 6d. ; 
Books I. to III., 2s. 6@. Books III. and IV., 1s. 6d. Key, 55. 

Algebra. Choice and Chance. An Elementary Treatise on 
Permutations, Combinations, and Probability, with 650 Exercises and 
Answers. By R. A. WHITWORTH, M.A., Fellow of St. John’s 
College, Cambridge. 4th Edition. 6s. 

Exercises on Euclid and in Modern Geometry, containing 
Applications of the Principles and Processes of Modern Pure Geometry, 
By the late J. MCDOWELL, M.A., F.R.A.S. 4th Edition. 6s. 

Introduction to Plane Trigonometry. By the Rev. T. G. 
VYVYAN, M.A. 3rd Edit‘on. 3s. 6d. 

Elementary Trigonometry. By J. M. Dyer, M.A. (Senior 
Mathematical Scholar at Oxford), and Rev. R. H. WHITCOMBE, 
Assistant Masters at Eton College. 2nd Edition, Revised. 45. 6d. 

Elementary Analytical Geometry, By the Rev. T. G. 
VYVYAN, M.A. [/n the press. 

The Elementary Geometry of Conics. By C. Tayior, 
D.D., Master of St. John’s College, Cambridge. 7th Edition. 4s. 6d. 

An Elementary Treatise on Solid Geometry. By W. S. 
ALDIS, M.A _ 4th Edition, Revised. 6s. 

An Elementary Treatise on Geometrical Optics. By W. 
S. ALDIS, M.A. 4th Edition. 4s. 

Notes on Roulettes and Glissettes. By W. H. BESANT, 
Se.D., F.R.S. 2nd Edition, Enlarged. ss. 

An Introductory Treatise on Rigid Dynamics. By W. S. 
ALDIS, M.A. 4s. 

Examples and Examination Papers in Elementary 
Physics. By W.GALLATLY, M.A. 4s. 

Elementary Dynamics, for the use of Colleges and Schools. 
By WILLIAM GARNETT, M.A., D.C.L. Fifth Edition. 6s. 

Dynamics, a Treatise on. By W. H. Besant, Sc.D., 
F.R.S. 2nd Edition. ros. 6d. 

Heat, An Elementary Treatise on. By WILLIAM GARNETT, 
M.A., D.C.L. 6th Edition, Revised and Enlarged. 4s. 6d. 

Elementary Hydrostatics, with Chapters on the Motions of 
Fluids and on Sound. By W. H. BESANT, Sc.D., F.R.S., Fellow of 
St. John’s, Cambridge. 16th Edition. 4s.6d. Key, 5s. 

Hydromechanics, A Treatise on. By W. H. BESANT, 
Sc. . Part 1., Hydrostatics. 5th Edition, Revised and Enlarged. 5s. 

The Elements of Applied Mathematics. Including 
Kinetics, Statics, and Hydrostatics. By C. M. JESSOP, M.A., Clare 
College, Cambridge. [/n the press. 

The Theory of Numbers. Part I. By G. B. MATHEws, 
M.A., Fellow of St John’s College, Cambridge, Professor of Mathe- 
matics in the University College of North Wales. 8vo. 12s. 

A Treatise on Physical Optics. By A. B. Basset, M.A., 
F.R.S. 8vo. 16s. 

An Elementary Treatise on Hydrodynamics and Sound. 
Designed for the use of Students in the Universities. By A. B. 
BASSET, M.A., F.R.S. 7s. 6c. 

A Treatise on Hydrodynamics. By A. B. Basset, M.A., 
F.R.S. With numerous Examples. Vol. I., ros. 6d. ; Vol. II., 125. 6¢ 

GEOLOGY. 

Student’s Hand-book of Physical Geology. By A. J. 
JUKES-BROWNE, B.A., F.G.S. With numerous Diagrams and II]lus- 
trations. 2nd Edition, Revised and much enlarged. 7s. 6d. 

Student’s Hand-book of Historical Geology. By A. J. 
JUKES-BROWNE, With numerous Diagramsand Illustrations. 6s. 

The Building of the British Isles ; A Study in Geographical 


Evolution. By A. J. JUKES-BROWNE. With Coloured Maps, &c. 
New Edition. 7s. 6. 


PSYCHOLOGY AND ETHICS. | 
The Students’ Manual of Psychology and Ethics. By F. 
RYLAND, M.A., late Scholar of St. John’s College, Cambridge. 
Sp cially adapted for London Examinations. sth Edition, with Lists 
of Books for Students and Examination Papers. 3s 6¢. 
Ethics: An Introductory Manual for the use of University 


Students. With an Appendix containing List of Books recommended, 
and Examination Questions. By F. RYLAND, M.A. | 3s. 6d 


London: GEORGE BELL & SONS. 
Cambridge: DEIGHTON, BELL, & CO, 
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EDWARD STANFORD'S PUBLICATIONS. 


By the Hon. ROLLO RUSSELL, F.R. Met.Soc. 
ON HAIL. With Two Photographs of Hailstones. 224 pp., 
Demy 8vo, Cloth, 5s. 
EPIDEMICS, PLAGUES, AND FEVERS; their 


Causes and Prevention. A Handbook of Sanatory Prin- 
ciples. Demy 8vo, Cloth, 16s. net. 


By Prof. JAMES GEIKIE, LL.D., F.R.S. 

THE GREAT ICE AGE and its Relation to the 
Antiquity of Man. Second Edition, Revised. With Maps 
and Illustrations. Demy 8vo, Cloth, 245. 

[New Edition preparing. 

PREHISTORIC EUROPE: a Geological Sketch. 
With Maps and Illustrations. Medium 8vo, Cloth, 255. 

OUTLINES OF GEOLOGY: an Introduction to the 
Science for Junior Students and General Readers. With 
400 Illustrations. Second Edition. Large Post 8vo, 12s. 


By JAMES CROLL, LL.D., F B.S. 
CLIMATE AND TIME in their Geological Relations; 
a Theory of Secular Changes of the Earth's Climate. 
Fourth Edition. Large Post 8vo, Cloth, 1os. 6d. 
CLIMATE AND COSMOLOGY. Discussions Sup- 
plementary to ‘‘ Climate and Time.” Large Post 8vo, 
Cloth, 6s. 
STELLAR EVOLUTION, and its Relations to 
Geological Time. Large Post 8vo, Cloth, 5s. 


THE PHILOSOPHICAL BASIS OF EVOLUTION. 
Large Post 8vo, Cloth, 75. 6.2, 


By EDWARD HULL, LL.D., F.RS. 

CONTRIBUTIONS to the PHYSICAL HISTORY 
of the BRITISH ISLES, with a Dissertation on the 
Origin of Western Europe. With 27 Coloured Maps. 
Medium 8vo, Cloth, 12s. 62. 

THE COAL FIELDS OF GREAT BRITAIN: their 
History, Structure, and Resources. With Maps and Illus- 
trations. Fourth Edition. Demy 8vo, Cloth, 16s. 

THE PHYSICAL GEOGRAPHY AND GEOLOGY 
of IRELAND. With Maps and Illustrations. Second 
Edition, Revised. Large Post 8vo, Cloth, 7s. 


By the Rev. H. N. HUTCHINSON, B.A., F.G.S. 

THE AUTOBIOGRAPHY OF THE EARTH: a 
Popular Accoun of Geological History. With Illustra- 
tions. Crown 8vo, Cloth, 7s. 6d. 


By ARABELLA B. BUCKLEY (Mrs. Fisher’. 
THE FAIRYLAND OF SCIENCE. With 74 Iliustra’ 
tions. Twenty-fourth Thousand. Crown 8vo, Cloth, 6s. 
THROUGH MAGIC GLASSES; and other Lectures. 
A Sequel to ‘‘ The Fairyland of Science.” With 100 
Illu trations. Crown Svo, Cloth, Gilt Edges, 6s. 


LIFE AND HERCHILDREN. Glimpses of Animal 
Life, from the Ameeba to the Insects. With too Lilustra- 
tions. Thirteenth Thousand. Crown S8vo, Cloth, 6s. 


WINNERS IN LIFE’S RACE; or ,the Great Back- 
boned Family. With numerous Illustrations, Sixth 
Thousand. Crown 8vo, Cloth Gilt, Gilt Edges, 8s. 60. 

A SHORT HISTORY OF NATURAL SCIENCE 
and of the Progress of Discovery from the Time of the 
Greeks to the Present Time. With 77 Illustrations. 
Fourth Edition, Revised. Crown 8vo, Cloth, 8». 6¢. 


MORAL TEACHINGS OF SCIENCE. Crown 8vo, 
Cloth, Gilt Fadges, 3 
London : 
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CAMBRIDGE UNIVERSITY PRESS. 


CATALOGUE OF SCIENTIFIC PAPERS 
COMPILED BY THE ROYAL SOCIETY OF LONDON. Vols. 
1.—VI. for the years 1800-1863. Royal 4to, Cloth (Vol. I. in Half 
Morocco) £4 (net); Half Morocco, £5 5s. (net). 

Vols. VIL. and VIII. for the years 1864-1873. Cloth, £1 11s. 6¢. (net); 

Half Morocco, £2 5s. (net). 

Single volumes, Cloth, 2os. (net), or Half Morocco, 28s. (net). 
Vol. IX. New Series for the years 1374-1883. Cloth, 25s. (net); Half 

Morocco, 32s. (net), [lod X. an the Press. 


THE COLLECTED MATHEMATICAL | 


PAPERS OF ARTHUR CAYLEY, Sc.D., F.R.S., Sadlerian Pro- 
fessor of Pure Mathematics in the University of Cambridge. Demy 4to. 
(To be completed in 10 vols.) Vols. I., II., I11., 1V.andV. 25s. each. 


(Vol. VI. nearly ready. 
MATHEMATICAL AND PHYSICAL 
PAPERS. By LORD KELVIN (Sir W. 


THOMSON). LL.D., 

D.C.L., F.R.S., Professor of Natural Philosophy in the University of 

Glasgow Collected from different Scientific Periodicals from May, 

hase - the present time. Demy 8vo. Vol. I., 18s. Vol. IL, 15s. 
» 18s. 


MATHEMATICAL AND PHYSICAL 
PAPERS. By Sir G. G. STOKES, Sc.D., LL.D., F.R.S., Lucasian 
Professor of Mathematics in the University of Cambridge. Reprinted 
from the Original Journals and Transactions, with Addiuonal Notes by 
the Author. Demy 8vo. Vol. I., 15s. Vol. II., 15s 

(Vol. 111. in the press 

THE SCIENTIFIC PAPERS OF THE 


LATE PROF. J. CLERK MAXWELL, Edited by W. D. NIVEN, 


M.A., formerly Fellow of Trinity College. In 2 Vols. Royal 4to, 
£3 35. (net). 

A TREATISE ON PLANE TRIGONO. 
METRY. By E. W. H )BSON, D.Sc., Fellow of Christ's College 


and University Lecturer on Mathematics. Demy 8vo. 


TREATISE ON THE THEORY OF 
FUNCTIONS OF AC )MPLEX VARIABLE. By A. R. FOR- 
SYTH, Se.D., F.R.S., Fellow of Trinity College, Cambridge. Royal 
SVO, 21S. net. 


THEORY OF DIFFERENTIAL EQUA- 


125. 


TIONS. Part I. Exact Equations and Pfaff’s Problem. By A. R. 
FORSYTH, D.Sc., F.R.S. ne Svo, 12s. 
LONDON : 


Now Ready, Profusely Illustrated, Price 7s. 6d. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Railliére Tindall, & Cox, King William Street, Strand. 


LECTURE SEASON, 1893-94. 
MR. C. CARUS-WILSON'S 


SCOTOGRAPHOSCOPE. 


A cheap and simple invention for enabling Lecturers to demonstrate with 
ordinary chalks in a darkened room. 
Price 17s. 6d. 
Sole Makers—Messrs. NEWTON & CO., 3 Fleet Street, London. 
“It really supplies a want which many lecture:s must have felt when in 
a room darkened for the lantern.’’—77mes. 
“ This last ingerious inventi on should prove of great service to lecturers 
who illustrate their lectures with dissolving views. "—Daily Ne 
* This invention of the Scotograph SCO — will probabiy be of cunsiderable 
use to lecturers, as it will make ‘the combination of lantern and blackboard 
illustration possible.”"—Oz/ford Uniz ty Extension Gazette. 


W | M SH URST 
MACHINES. 


With Glass Plates, allsizes, double and multiple, 





News. 


Giass Cases. Batteries, galvanic and medical 
Telephones, Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
Larce CaTALocue, Fifth Edition, Royal 8vo 
144 pp. 700 Illustrations, Post free, 7d. 


KING, MENDHAM & Co., 


a Western Electrical Works, Bristol. 
London Address: 12 FENCIIURKCH STREET, E.C. 


W. B. ALLISON, Acenr.) EsTAsLisHep 1876. 





also with Ebonite Cylinders with and withont | 


NOW RE ADY. VOL. II. OF TODHUNTER'’S * “HISTORY OF 


THE THEORY OF ELASTICITY. 
ELASTICITY, HISTORY of the THEORY 
of, and of the STRENGTH of MATERIALS, from GALILEI to the 
PRESENT TIME. By the late I. TODHUNTER, Sc.D., F.RS. 
Edited and Completed by Prof. Kart Pearson, M.A. 
Vol. I. GALILEI to SAINT-VENAN I, 1639-1850. Demy 8vo. 5s. 
Vol. If. SAINT-V — to LORD KELVIN (Sir William Thomson). 


Demy 8yo. in 2 Parts. 30. 
Now Ready, voL. OF LOVE ‘S “ELASTICITY.” 


A TREATISE ON THE MATHEMATI. 


CAL THEORY OF ELASTICITY. By A. E. H. LOVE, M.A, 
Fell A of St. Jc 4 s College, Cambridge. 2 Vols., Demy 8vo. Vol. . 
12s. ol, Il. 


ELEMENTARY PALAEONTOLOGY for 


GEOLOGICAL STUDENTS. By HENRY WOODS, B.A., F.G.S. 


Crown 8vo. (lmediately, 


PLANE TRIGONOMETRY. ByS. L. Loney, 
M.A., late Fellow of Sidney Sussex College. Crown 8vo 7s. 6d. 
‘early ready. 


[. 
Part I., up to and including the Solution of Triangles, will also be pub- 
lished separ: ately. [Jmmediately, 


A TREATISE ON ANALYTICAL STA- 


TICS. By E. J. ROUTH, Sc.D., F.R.S., Fellow of the University of 
Loidon, Honorary Fellow of Peterhouse, Cambridge. Demy 8ve. 
Vol. L., 14s. Vol. II., 10s. 





NEW VOLUMES OF THE 


PITT PRESS MATHEMATICAL SERIES. 


NOW READY. BOOKS V. AND VI. OF TAYLOR'S “ EUCLID.” 

EUCLID’S ELEMENTS of GEOMETRY. 
By H. M. TAYLOR, M.A. _ Books I. and II., 1s. 6d.; Books III 
and oc «» 1s. 6. ; Books V. and VI., 1s. 6d.; Books L—IV. in One 
Vol., Books I.—VI. in One Vol., 

SOLUTIONS TO THE. ‘EXERCISES IN 
EUCLID. BooksI.—IV. By W.W. TAYLOR, M.A. 6s. 

SOLUTIONS OF THE EXAMPLES IN 
THE ELEMENTS OF STATICS AND DYNAMICS. By S. L. 
LONEY, M.A. 7s. 6d. 


C. J. CLAY & SONS, Cambridge University Press Warehouse, Ave Maria Lane. 





SCIENCE INSTRUMENTS. 


SOSSSSSOSOOSOOS 


Aan Illustrated, Priced, and Descriptive Catalogue of the Instru- 

ments of Science which are used in teaching and demonstrating 

every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Puysuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d. POS? FREF. 


SSSSCSOSSCOOOSOOE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 
Newcastle-on-Tyne. 

PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C 


Instrument Company. Cambridge. 
Addressall communications ‘‘ Instrument Compary, 
Cambridge.’’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6¢. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TEKN, used by late W. Lanr Cakventer, Esy, Prof. Forses. New 
Triple constructed for B. J. MAipen, Esq., this season. New Onyigee 
gen Microscope. Grand Results. Decwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grartas 
Guinness, Madame Avena Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 15.; Postage, 5¢. Smaller do., 6d. Pamph- 
lets Free —HUGHES, Sreciacist, Brewster House, Mortimer Road, 
Kingsland, N. 
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SWAN SONNENSCHEIN AND CO,’S 


NEW SCIENTIFIC TEXT BOoOOES. 





AMPHIOXUS (INTRODUCTION to the 
STUDY OF). By Prof. HATSCHEK (Vienna). Fdited by JAMES 
TUCKEY, M.A., Lecturer in the University of Durham). Illustrated. 
6s. (Next week. 


BACTERIOLOGY (PRACTICAL). By Dr. 


MIGULA. Edited by H. J. Camvpett, M.D. (of Guy's). Illustrated. 


BIOLOGY (TEXT-BOOK of ELEMEN- 


TARY). By H. J. CAMPBELL, M.D. (of Guy’s). 136 Cuts. 6s. 


BOTANY (THE STUDENT'S). By S. H. 
VINES, D.Sc., Professor of Botany in the University of Oxford. | 
Largely Illustrated. 12s. 6d. [Shortly. | 


——— (ELEMENTARY TEXT-BOOK | 
OF). Edited from the Geiman of Prof. PRANTL by S. H. VINES, 
D.Sc. 275 Cuts. Twelfth Thousand. 9s 


———, PRACTICAL (ELEMENTARY 
TEXT-B — OF). For the Botanical Laboratory and Private 
Student. By Prof. STRASBURGER (Bonn). Edited by W. HILL- 
HOUSE, M.A., F.L.S., Professor of Botany in the Mason College, 
Birmingham. 134 Iliustrations. ‘Third Edition. gs. 


EMBRYOLOGY of MAN and MAMMALS 
(TEXT-BO)K OF). By Dr. HERTWIG. Edited by Dr. Mark. 
339 Figures and 2 Coloured Plates. rs. 

“An authoritative exposition of the present state of our knowledge. 

Lancet. 


GEOGRAPHICAL DISTRIBUTION OF 
DISEASE IN —— BRITAIN. By Dr. A. HAVILAND, 
8 Colcured Maps. oyal8vo. 155. 





SWAN SONNENSCHEIN & 


GEOLOGY (TEXT-BOOK OF COMPARA. 
TIVE). By Prof. KAYSER. Edited by, ro 1p Lake, M.A, F.G.S., 
Fellow of St. John’s College, Cambridge. > Illustrations. 18s. 

** A text-book of stratigraphical geology which 1 is superior to all its prede- 
cessors in respect to its illustrations and its thoroughness. The copious 
index is of the greatest value.’’— Nature. 


HEALING ART (ORIGIN and GROWTH 
OF THE): a History of Medicine in all Ages and Countries. By Dr. 
EDWARD BERDOE., 8vo. t2s. 6d 

** An astonishing amount of information, technical and otherwise, C. oncern- 
ing physicians of all ages. All, from the expert to the general reader, will 
find a vast amount of interesting matter, and innumerable references to 
methods and instrumenis in use at various times.’ —Sfectator. 


PETROLOGY (TEXT-BOOK OF). By F. H. 


HATCH, Ph.V., F.G.5. 86 Cuts. 7s. 6d. 


PHYSIOLOGICAL PSYCHOLOGY (IN. 
TROJUCTION TO). By Dr. T. ZIEHEN. 21 Cut aS. 
** We want such a book badly.””"— Vature. 


PUBLIC HEALTH (TREATISE ON) and 
its Applications in England, France, Belgium, Germany, Aust 
Sweden, and Finland. By Urs. PALMBE KG and NE WSHOLME. 
182 Illustrations. ars. 

“It would be difficult to overstate the value of this noble monument of 
industry. Packed with information of profound interest to everybody.”— 
Guardian. 

‘** A most useful work.”—Lancet. 


ZOOLOGY (ELEMENTARY TEXT-BOOK 
OF). By Prof. CLAUS (Vienna). Edited by ADAM SED sWICk, 
M.A, F.R.S.. Fellow of Trinity College, Cambridge; Examiner in 
Zoology to the University of London, and F.G. HEA'THCOTE, M.A, 
Third Edition. 706 Cuts 

.Vol. [.—General Introduction and Protozoa to Insecta 
Vol. II.—Mollusca to Man. 1€s. 


CO., Paternoster Square, London. 





WALTER SCOTT'S LIST. 


THE CONTEMPORARY SCIENCE SERIES. 


Edited by HAVELOCK ELLIs. Crown 8vo, Cloth, 


THE EVOLUTION OF SEX. By Prof. Patrick Geddes 
and J. Arthur Thomson. 

ELECTRICITY IN MODERN LIFE. By G. W. de 
Tunzelmann. 

THE ORIGIN OF THE ARYANS. By Dr. Taylor. 

PHYSIOGNOMY AND EXPRESSION. By P. Mante- 


gazza 
EVOLUTION AND DISEASE. By J. Bland Sutton, 
F.R.C.S. 


THE VILLAGE COMMUNITY. ByG. L. Gomme. 

THE CRIMINAL. By Havelock Ellis. 

SANITY AND INSANITY. By Dr. C. Mercier. 

HYPNOTISM. By Dr. Albert Moll (Berlin). 

MANUAL TRAINING. By Dr. C. M. Woodward. 

THE SCIENCE OF FAIRY TALES. By Edwin Sidney 
Hartland. 


3s. 6d. each ; Half Morocco, 6s. 6d. Illustrated 


PRIMITIVE FOLK. By Elie Reclus. 
BACTERIA AND THEIR PRODUCTS. By Dr. Sims 


Woodhead. 
EVOLUTION OF MARRIAGE. By 7 a . 
EDUCATION AND HEREDITY. By J. ruyau, 


THE MAN OF GENIUS. By Prof. Lombroso. 
GRAMMAR OF SCIENCE. By Prof. Peareson. 
PROPERTY: ITS ORIGIN. By Letourneau. 
VOLCANOES: PAST AND PRESENT. By Prof. Edward 
Hull, LL.D., F.R.S. 
PUBLIC HEALTH PROBLEMS. Dr. J. F. J. Sykes 
MODERN METEROLOGY. By Frank Waldo, Ph.D 
THE GERM PLASM: A THEORY OF HEREDITY 
By A. Weismann. 6s. Ready at end of month. 
INDUSTRIES OF ANIMALS. By F. Houssay. 


London: WALTER SCOTT, 24 Warwick Lane, Paternoster Row. 


NEW BOOK BY PROFESSOR HALLIBURTON. 


ESSENTIALS OF CHEMICAL PHYSIOLOGY. By W. D. HALLIBURTON, M.D, F.R.s., 


Frofess or of Physiology, King’s College, London. With 74 Illustrations. 8vo. 5s. 
f Schifer’s “* Eesent f Biitescles 
* This book is intended for the use of medical students. The same —_ vd of treatment is adopted as in Prof. Schifer’s “ Essentials of Histology 


The ‘hoe contains a number of elementary and advanced practical lessons, followed in each case by a brief descr iptive account of the facts related to the 


exercises which are intended to be performed by each member of the class 


LONGMANS, GREEN, & CO., LONDON 
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WHITTAKER’S NEW BOOKS. 


NEW COMPLE TE 


Just published. Crown 8vo. 7s 6d. 

BRITISH LOCOMOTIVES: their History, Construction, 
and Modern Development. By C. J. BOWEN COOKE. An His- 
torical and Graphic Account of the Develpment of the Steam 
Locomotive, with a Description of all the Modern Types. With 150 
Origina! Illustrations. 

WORKS BY A FOREMAN PATTERN MAKER. 

THE PRINCIPLES OF FITTING. For Engineer Stu- 
dents Illustrated with about 250 Engravings, and containing an 
Appendix of Useful Shop Notes and Memoranda and Full Index. 
Square Crown 8vo 58. [Just published. 


PRACTICAL IR )NFOUNDING. 


oo Engravings. second Edition. 4s. 


THE PRINCIPLES OF PATTERN MAKING. For 


Apprentices and Studests in Technical Schools. With ror Illustrations. 
3s. 6a 


Illustrated with over 


THE ENGLISH SLOYD.” Fcap. 4to, Cloth, 7s. 6d. 


MANUAL INSTRUCTION — WOODWORK. By 
S. BARTER, Organiser and Instructor of Manual Training in 
Woodwork to the London School Board, &c. With a Preface by 
Grorce Ricks, B.S:. Lond. Illustrated by 303 Drawings and Photo- 
Engravings. 

Sir Pamir Manus says :—‘‘ Mr. Barter, in his book on ‘ 
has succeeded in showing, ‘what is most important 
manual training in school instruction, and has thus rendered a great service 
to th se seeking a trustworthy guide in the pract tical eed of the subject.” 

‘ This very excellent and practical work.” — Natx 


Woodwork,’ 
the educational value of 


WoopD- CARVING. By CHAR LEs G. LELAND, M.A. With 
numerous I!lustrations. Second Edition, Revised. Fcap. 4to, 5s. 
‘IT consider it the best manual I have seen.”—Miss Hodgs>n, Instructor 


in Woakt arving at Manchester T -chnical School. 


METAL WORK. 


By the same Author. Ummediately 








London : 


CAT. 4LOGUE 


W ‘HIT’ TAKER & Cco., 


“Post Free on A pplication. 


A MANUAL OF TELEPHONY. By W. I. 
President of the Institution of Electrical Engineers, Enzineer- 

in- ¢ hicf and Electrician at the General Ps: Office, and A. J. STUBBS, 
Technical Officer, General Post Office, AT.E.&. With 333 I!ustra- 


PREECE, 


tions, mostly from Original Drawing gs, Appendix, Tables, and full 
Index. Just published. Crown 8vo, 15S. [ Specialists’ Series 
Contents :—I. Transmitters and Receivers. TI. Appar: " is and Circuits 


Mul-ipk 
Coustructio 


Switches. V 
1, Wires, and 


III. Simple Telephone Exchange Systems. 1V 
Miscellaneous Switching and other systems. VI. 


Cables. 

Crown 8vo, 544 Pp.. tos Od. 

THE DYNAMO: its Theory, Desig n, and Manufacture. 
By C. C. HAWKINS, M.A., A.LE.E., aid F. WALLIS, A.LE E. 
With 100 Illustrations, mostly from Orig ginal Drawings, anc d Full Index 

[5 pec al sts’ Series 
“The work is well arranged .. . the explanations are clear and the 


formulz simple. . Che classification of 


rational.” -——£vectric al Review 


LIGHTNING CONDUCTORS AND LIGHTNING 


dynamos is very good and 


JARDS By Prof. OLIVER J. LODGE, D.Sc., F.R 5., M —— E 
With numerous deat 1S. [Specialists’ Series 
** H ow they are essential, and in what manner they may be made most 


effective, 1s elaborately shown in the Professor's comprehensive ani most 
instructive trez atise, which is the work of one of our best authorities on 
mo »dern theories of electricity and their practical applicati on. "— Times. 

‘ There is probab!y n> one who knows more about lightning conductors 
pov Dr. Lodge.” —/ndustries. 


THE MANAGEMENT. ‘OF. ‘ACCUM JLATORS. By 
Sir D. SALOMONS, Bart, Vice-President of the Institution of Elec- 
trical Engineers, &c., &c. (Forming the first Part of the Seventh 
Revised and Enlarged Edition of the same Author's Work entitled 
* Electric Light Installations and the Man agement of ori neg tors.” 

\fPecial Seri 


ELECTRIC 





In Three Parts. Price 2s. 6d. e 
AN ELEMENTARY MANUAL “OF 
LIGHTING AND POWER DISTRIBUTION. For Students pre 
paring for the Ordinary Grade Examination of the City and Guilds of 
London Institute, and General Readers. By W. PERREN MAY- 
COCK, M.I.E.E. With 274 Illustrations. 


Paternoster Square. 


CHARLES GRIFFIN & COMPANY, PUBLISHERS. 





By Professors J. J. THOMSON and POYNTING. 


By Dr. HILL, Master of Downing College, Cambridge. 





In Large 8vo. Fully Illustrated. [ Shortly. 


A TEXT-BOOK OF PHYSICS: 


INCLUDING 


PROPERTIES OF MATTER; HEAT; SOUND AND LIGHT; 
MAGNETISM AND ELECTRICITY. 








BY 
J. H. a Se. D., F.R.S., J. J. THOMSON, F.R.S 
Late Fe Trinity ¢ Cambridge D 1. of Trinity Coll mbrid 
Prof. of Ph n the Mason ¢ liege, -” Profs of Es r. Physi n the Univer. 
Birt um f Cambridge, 


THE MEAN DENSITY OF THE EARTH: An 
Essay t ) wi tich > Adams Prize was adjudged in 1893 in the University 
of Cambridge. By J. H. POYNTING, Sc.D., F.R.S. In large 8vo, 
with Bib jliograp hy, Illustraticnsin the Text, and L ithographed Plates. 

[At Press. 


ELECTRICAL RULES AND TABLES (A Pocket- 


book of). E r the use of Electricians and Engineers. By J. MUNRO, 
C.E., and Prof. -JAMIESON, M.Inst.C.E., F.R.S.E. Ninta 
EpiTi0n, revised. With Diagrams. Pocket size, 8s. 6d. 


PRACTICAL GEOLOGY (Aids in). By Grenvitte 


. COLE, F.G.S., Professor of Geology in the Royal College of 
for Ireland, Second Edition, Cloth, ros. 6¢ 

** Prof. Cole treats of the examination of minerals and rocks in a way that 
has never been attempted before. Here indeed are ‘aids’ innumerable and 
invaluable.’’—A theneum. 


Sciece Revised 


THE PHYSIOLOGISTS NOTE-BOOK: A Sum 
mary of the Present ~— Nel Physiological Science for Students. By 
ALE Xx HILL, M.A., , Master of D wning Colles ge, Cambridge 
With numerous II! sd: ns. L arge Svo, res. 6d 
* Bears the hall-mark of the Cambridge School, and is the work of one of 

nis most successful of her Teachers. . . . Will be iavaluadle to students.’ 

—The Hospital. 


PRACTICAL HISTOLOGY. By Wm. Srrretine, 


M.D., Sc D., Professor of Physiology, Owens College and Victoria 

University, Manchester ; Examiner in Physiology in the Universities of 

Oxford, Edinburgh, and London, and for the Fellowship of the 

Royal College of Surgeons, England. Second Edition. With 368 

Illustrations, 12s. 6d. 

‘The general plan of the work is admirable. It is very evident that 
the suggestions given are the outcome of a prolonged e rperience in teaching 
Practical Hist logy, combined witha remarkable judg ment in the selection 
of methods.” —Srztzsh Medical Journal. 


PRACTICAL PHYSIOLOGY. 


With 234 Illustrations. Second Edition, 9s. 
* Thorcughly well done, and forms an admirable epitome of Physiologica 
eenae brewed An excellent Treatise.”’——The Lancet. 


3y Prof. STrRLinG 


SECOND EDITION, Revised and Enlarged. In Large Crown 8vo. Cloth. 


BIOLOGY (An Elementary Text-Book of). 
By J. AINSWORTH DAVIS, B.A., Professor of Biology, Uni 
ver-ity College, Aberystwyth. 

Part I.—Vegetable Morphology and Physiology. 
Index-Giossary and 128 Illustrations. Price 8s. 6¢ 
Part II.—Animal Morphology and Physiology. 
Index-Glossary and 108 Illus'rations. Price ros. 6c 

EACH PART SOLD SEPARATEL y. 

*,* Note. —The Second Edition has been thoroughly Revised and Enl: urged, 

and includes all the leading selected ‘Types in the various Organic Groups. 
* Clear, Comprehensive, Systematic.” —Saturday Review. 


With Complete 
With Complete 





Lonpon: CHARLES GRIFFIN 


AND COMPANY, 


LIMITED, EXETER STREET, STRAND. 
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CLARENDON PRESS SCIENCE LIST. 


‘(A work of supreme importance to students of botany and to horticulturists.” 


The work will be completed in four parts, which will be issued to Subscribers at Eight Guineas. 
The printing of Part II. is well advanced, and the completion of the whole work may be expected luring 1$94. 


publication, 


Part I. (AA-—-DENDROBIUM), now realy. 4to. 
£8 8s. for the four parts. 


Price to Subscribers who take the whole work 


The pric: will be raised <n 


£2 2s. net, being 


i ad 


INDEX KEWENSIS PLANTARUM PHANE20-GAMARUM, nomina et synonyma omnium generum et 


specierum a Linnaeo usque ad annum MD_-CCLXXXY. complectens, nomine recepto, auctore, patria unicuique p slantae subjectis, 


sumptibus beati Caroli R »berti Darwin, ductu et consilio JOSEPHI 


D. Hooker, coafecit B. Daypon JAcKson. 


‘The elaborate and exhaustive work of botanical reference, entitled INDEX KeweNnsts, of which the first instalment 
has just been issued in a handsome quarto from the Clarendon Press, deserves a warm and a; ppreciative welceme from all who 
concern themselves wi-h the advancement of biological knowledge.” — 7imes. 


BIOLOGICAL SERIES. 


(TRANSLATIONS OF FOREIGN MEMOIRS.) 


1 EMOrES ON THE PHYSIOLOGY OF NERVE, 

MUSCLE, AND OF THE ELECTRICAL ORGAN. 

Edited by J. BurDoN-SANDERSON, M.D., F.R.SS.L. & E. 
Medium $vo, £1 Is. 


II, THE ANATOMY OF THE FROG. By Dr. Atex- 
ANDER ECKER, Professor in the University of Freiburg. 
Translated, with numerous Annotations and Additions, by | 
GEORGE HASLAM, M.D. Medium 8vo, 2ts. 


IV. ESSAYS UPON HEREDITY AND KINDRED 
BIOLOGICAL PROBLEMS. By Dr. AuGusT WEIs- 
MANN. Authorised Translation. Edited by Epwarp B. 
PouLton, M.A., F.R.S., SELMAR SCHONLAND, Ph.D., 
and ARTHUR E, SHiIpLey, M.A., F.L.S. Crown 8vo. 

Vol. I. Second Edition, 7s. 6d. 
Vol. II. Edited by E. B. Pou.Ton and A. E, SHIPLEY. 
5°: 


HISTORY OF BOTANY (1530 1860). By JULIUS VON 
Sacus. Authorised Translation, by H. E. F. GARNSEY, 
M.A. Revised by IsAAC BAYLEY top R, M.A., M.D., 
F.R.S. Crown 8vo, 10s. 


COMPARATIVE ANATOMY OF THE VEGETA- 
TIVE ORGANS OF THE PHANEROGAMS AND 
FERNS. By Dr. A. DE BARY. Translated and Annotated 
by F. O. Bower, M.A., F.L.S., and D. H. Scott, M.A., 
Ph.D., F.L.S. Royal 8vo, half-morocco, £1 2s. 6d. 


OUTLINES OF CLASSIFICATION AND SPECIAL | 
MORPHOLOGY OF PLANTS. By Dr. K. GOEBEL. 
Translated by H. E. F. Laat M.A., and Revised by 
Isaac BAYLEY BALFourR, M.A., M.D., F.R. S. Royal 8vo, 
half-morocco, £1 Is. 


LECTURES ON THE PHYSIOLOGY OF PLANTS. 
By JuLIus von SacHs. Translated by H. MARSHALL 
Warp, M.A., F.L.S. Royal 8vo, half-morocco, £1 IIs. 6d. 


COMPARATIVE MORPHOLOGY AND BIOLOGY 
OF FUNGI, MYCETOZOA AND BACTERIA. By 
Dr. A. pe Bary. Translated by H. E. F. Garnsey, M.A. 
Revised by Isaac BAYLEY BALFouR, M.A., M.D., F. R.S. 
Royal 8vo, half-morocco, £1 25. 6d. 


LECTURES ON BACTERIA. By Dr. A. ve Bary. 
Second Improved Edition. Translated by H. E. F. GARn- 
SEY, M.A. Revised by Isaac BAYLEY BALFouR, M.A., 
M.D., F.R.S. Crown 8vo, 6s. 


INTRODUCTION TO FOSSIL BOTANY. By Count 
H. zu Sotms-LAuBACH. Translated by H. E. F. GARNSEY, 
M.A. Revised by Isaac BAYLEY BAL¥Four, M.A., M.D., 
F.R.S. Royal 8vo, half- ‘MOTOCCO, 18s. 


ACOUSTICS. 
EUCLID REVISED. 


A TREATISE ON ELECTRICITY AND MAGNET- 
SM. ByJAmMes CLERK MAXWELL, M.A., LL.D., Edin., 
D. C.L., F.R.SS. Lond. and Edin., Honora y Fellow of 
Trinity College, and late Professor of Experimental Physics 
in the University of Cambridge. Third Edition. 2 Vols. 
D-my 8vo, Cloth, 32s. 

AN ELEMENTARY TREATISE ON ELECTRICITY. 
By the same Author, Edited by WILLIAM GARNETT, M.A. 
Demy 8vo, Cloth, 75. 6d. 

NOTES ON RECENT RESEARCHES IN ELEC- 
({RICITY AND MAGNETISM. _ Intended as a Sequel to 
Prof. Clerk Maxwell’s Treatise on Electricity ani Masnetism. 
By J. J. THomson, M.A., F.R.S., Hon. Sc.D, Dublin, 
Fellow of Trinity College, Professor of Experimental Physics 
in the University of Cambridge. Demy 8vo, Cloth, 18s. 6d. 

HYDROSTATICS AND ELEMENTARY HYDRO- 

NETICS. By GEORGE MINCHIN, M.A., Professor of 
Applied Mathematics in the Royal Indian i ngineering Col- 
lege, Cuoper’s Hill. Crown 8vo, Cloth, tos. 6d. 

ELEMENTARY MECHANICS OF SOLIDS ‘AND 

FLUIDS. By A. Se_py, M.A., Fellow of Merton Col- 
lege. Crown 8vo, Cloth, 7 7s. 6d. 


EXERCISES IN PRACTICAL CHEMISTRY. Vol. I. 
Elementary Exercises. By A. G. VERNON HARCOURT, 
M.A., and H. G. MADAN, M.A. Fourth Edition, Revised. 
Crown 8vo, Cloth, 1os. 6d. 

‘One of the most useful books on practical chemistry that 
has ever been written.” — Journal ef Education. 

A CLASS BOOK OF ELEMENTARY CHEMISTRY. 
By W. W. FisHER, Demonstrator of Chemistry, Oxford, 
late Fellow of Corpus Christi College. Crown 8vo, Cloth, 
45. 6d. 

‘* The book is of sterling value.” —Nu/ure. 


AN INTRODUCTION TO THE MATHEMATICAL 
THEORY OF ELECTRICITY AND MAGNETISM. By 
W. T. A. Emtace, M.A. Crown 8vo, Cloth, 7s. 6d 
‘¢ Well arranged, clear, and concise.” —Nature. 

‘¢ Will serve excellently as a text-book for those who study 
electricity and magnetism from the mathematical side.”— 
English Mechanic. 

AN ELEMENTARY TREATISE ON HEAT. With 


numerous Woodcuts and Diagrams. By BALFOUR STEWART, 


LL.D., F.R.S. Fifth Edition. Extra Feap. 8vo, Cloth, 
7s. 6d. 
By W. F. Donkin, M.A., F.R.S. Second 


Edition. Crown 8vo, Cloth, 7s. 6d. 
Containing the Essentials of the 
Elements of Plane +e, as given by Euclid in his first 
Six Books. Edited by R. ‘ey Nixon. Second Edition. 
Crown 8vo, 6s. 
Supplement to Euclid Revised, 6<, 
Sold separately as follows :— 
Book I, Is. Books I., II. 15. 6a. 
Books I.—IV. 3 Books Vig Ve Bh 








Full Clarendon ‘Press Catalogue post-free on application. 


LONDON : 


HENRY FROWDE, CLARENDON PRESS WAREHOUSE, AMEN CORNER, E.C. 
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KING’S COLLEGE, LONDON. 


The College is close to the Temple Station of the District Railway. 

The College provi the usual education of a University for young men 
in Theology, Arts, Science, Engineering, Electricity, and Medicine. It has 
also a School of Fine Art ont a Department for the preparation of Candi- 
dates for the Civil Service. 

Non- Matriculated Students can attend Le 
are Evening Classes f r Students otherwise engaged during the day. 

The School for Boys is a first grade School in three divisions —Classical, 
Mathematical, and Commercial. 

The SEVERAL DEPARTMENTS 
Faculty of Theology . . . . \ 
Deer Or AN. + 2 » + % 
Faculty of Science & Engineering} 
Faculty of Medicine 








will RE-OPEN :— 

On Thursday, October 5, but 
new Students admitted on pre- 
ceding Tuesday. 

Tuesday, October 3. 


> 





Departaent of Evening Classes M«nday, October 9. 
The School Wednesday, September 20. 
The Prospectus of any Peau can be obtained without cost from the 
College Office, or by post. Separate syllabuses of the Arts, Science, 


Medicine, and Evening Class Divisions are also published, price 24d. each by 
post. 


J. W. CUNNINGHAM, Secretary 





VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Sixty-third Session of the Medical Department opens OCTOBER 2. 
The Twentieth Session of the Department of Science, Technology, and 
Arts begins OCTOBER 

The Classes prepare for Professions, Commerce, and University Degrees 
in Arts, Science, and Medicine. The Physical, Chemical, Biological, Engin- 
one and Leather Industries Laboratories, and the Weavi ng Sheds, 
Dye-house, and Printing Rooms, will be open daily for Practical Work 

The following Prospectuses may be had free from the REGISTRAR :— 


(1) For Regular Day Students. 

(2) For Occasional and Evening Students. 
(3) Classes in Agriculture. 

(4) For Medical Students. 


A Hall of Residence for College Students has been established. 


UNIVERSITY COLLEGE OF ‘NORTH. 
WALES, BANGOR. 
ELECTRICAL ENGINEERING. 


Prof. A. GRAY will begin, in OCTOBER next, a systematic COURSE 
of INSTRUCTION in Electrical Measurement and Practical Electricity 
The Physical Laboratory is fully equipped with a Compound Steam Engine, 
Dynamo, Secondary Battery, and the most approved modern Measuring 
Instruments for all Branches of Electrical Engineering. 
at the rate of £1 1s. per Term for six hours per week. 
for all College I ires f or the Session, £10. 

Applications for Calendar, Prospectus, and general information to be made 
to J. E. LLOYD, M.A., Secretary and Registrar. 


Composition Fee 







UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
AGRICULTURAL DEPARTMENT. 


An ASSISTANT LECTURER in AGRICULTURAL CHEMISTRY 
will be Appointed in September next, for one year, at a Salary of £120. 
Applicat ions must be sent in on or before WEDNESDAY, SEPTEMBER 
20, 1893, to the undersigned, from whom information as to conditions of 
Appointment and Duties may be obtained. 

JOHN EDWARD LLOYD, Secretary and Registrar. 

University College of North Wales, 

angor, August 15, 1893. 














UNIVERSITY COLLEGE, LONDON. 
LECTURES ON ZOOLOGY. 

The GENERAL COURSE OF LECTURES ON 
Prof. WELDON, M.A., F.R.S., 
OCTOBER 4, at 1 p.m. 

A Special Course of Six Lectureson “ The Statistics of Animal Variation, 
will be given on Tuesdays at 3 pm., commencing NOVEMBER 7. A 
Syllabus. of these Lectures is being z prepared, and may be obtained at the 
Office of the College about the middle of October. 

J. M. HORSBURGH, M.A., Secretary. 


ZOOLOGY, by 
will commence on WEDNESDAY, 


INSTRUCTION IN FOOD ANALYSIS. 
MEDICINE LABORATORIES. 


KING’S COLLEGE, LONDON. 


Prof. wr sees R. SMITH, M.D., D.Sc., F.1.C. 
. N. HUNTLY, Assoc. R.C.Sc.Lond, 
A Special C ourse in Food Analysis for those desirous of qualifying as 
Public Analysts has been arranged in the above Laboratories. 
For full particulars apply to 
. . sia J. W. CUNNINGHAM. 





STATE 


Director: 
Demonstrator : 


THE ELECTRICAL 


AND 


| GENERAL ENGINEERING COLLEGE, 


| 
ectureson any subject, and there | 


| 
| 


Laboratory Fees 


} 


AND 
SCHOOL OF SCIENCE. 
| PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
C, CAPITO, M.I.E.E., M.I.M.E. 


SeEn10R-I NsTRUCTOR—C 
Laboratories, Dynamo Room, Steam Engine, 


Engineering 
with Machine Tools, Pattern Shop, &c. 


Workshop 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers. for Science Students in M: athems atics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


Term begins September 19. 


THE SANITARY INSTITUTE. 
LECTURES AND DEMONSTRATIONS FOR SANITARY 
OFFICERS. 

The Sixteenth London Course of Lectures will be held at the Parkes 
Museum, Margaret Street, W., on TUESDAYS and FRIDAYS at 8 p.m, 
commencing SEPTEMBER 29. 

Full Particulars of the Lecture 
Institute, Margaret Street, W. 


in be obtained at the Offices of the 


SWINEY LECTURES ON GEOLOGY, 
IN CONNECTION WITH THE 
BRITISH MUSEUM (NATURAL 
HISTORY). 


Prof. H. ALLEYNE NICHOLSON, M.D., 
a Course of Twelve Lectures on ‘‘ The Bearings of Geology on the Distribu- 
tion of Animals and Plants,”” in the Lecture Theatre of the South Kensing- 
ton Museum (by permissionof the Lords of the Committee of Council on 
Education) on Mondays, Wednesdays, and Fridays, at 3 p.m., beginning 
MONDAY. OCTOBER 2, and ending FRIDAY, OCLOBE R 27. Ad- 
mission to the Course free. 

By Order of the Trustees, 
W. H. FLOWER, Director. 


D.Sc.. F.G.S., will deliver 


British Museum (Natural History), 
Cromwell Road, London, S.W. 


BACTERIOLOGY. 
KING’S COLLEGE, LONDON. 


The Laboratory is open as from 1roa.m. to 5 p.m. for! NSTRUCTION 

and ORIGINAL RESEA 
Attendance for one month, 7 55. 
Special Post-Graduate Course, Fridays, 11 a.m. to 1 p.m., £2 25. 
Evening Class, Monday, 7 p.m. to 9 p.m. 
Evening Class on Fermentation, Wednesd: ays, 7 p-m. togp.m., £2 2s. 
For Syliabus apply to the SECRETARY. 


TO LECTURERS.—Lantern Operator (Bi- 


unial and Triunial) is open to ENGAGEMENTS. Reduced Terms 
for Consecutive Engagements.—Address E. Owen, Lanternist, 42, 
Hanover Street, Birmingham. 


FOR SALE.—A Rich and Historic Minera- 
logical Collection containing 3000 Specimens.—Apply, R. M. Hirst, 
‘The Mount, Rotherham. 


. 


25. 








COLLECTIONS of MINERALS, ROCKS, 0” FOSSILS 


| Specially prepared to meet Requirements of Students, Lecturers, &. 


And Illustrating the various Manuals, &c., as used 
Schools, &c., pfice 105. 6d. to 42s. and upwards. Special Instruction and 
Collections for fravellers, Prospectors, &c. ‘Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
of localities. All one price, rs. 6@. each, post free. List free on application, 


Apparatus, Cabinets, and Appliances for Museums. 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
JAS. R. GREGORY, 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


at all Colleges, 
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WORKS BY /. £. GORE, F.R.A.S. 


Just Published, Large Crown 8vo, with Stellar Photographs, 16s., Cloth 


THE VISIBLE UNIVERSE: Chapters on the 


Origin and Construction of the Heavens, By J. ELLARD 
GORE,’ F.R.A.S. 

“The book throughout is of the greatest value—all the more so from the 
th roughly impartial attitude which the writer maintains. Everything has 
its due weight given toit—a habit of mind which it is difficult for the theorist 
to keep.” Spec tator. 

“Mr. Gore’s ‘ Visible Universe ’ is one of the best books of the season, 
and will be equally acceptable to the specialist in astronomy and to the 
multitude of general readers who feel an interest in that subject... .” 
WV stminster Review. 

‘The author’s previous astronomical works are well known, and the 
present can hardly fail to be welcomed, as giving an interesting explan ation 
and discussion of the theories which have been evolved and supported by 
men of ae e regarding the construction of the heavens and the extent of 
the visible universe. + . The so-called Meteoritic Hypothesis is fully 
discussed, as well as the objections, which, as has already been pointed out 
in these columns, are fatal to its acceptance. We must conclude with an 
earnest recommendation to our readers to study the book for themselves.” — 
Atheneum. 





Recently P Published, with 30 Maps, Small 4to, 5s., Cloth. 


STAR GROUPS: A Student’s Guide to the 
Constellations. By J. ELLARD GORE, F.R.A.S. 


“ A knowledge of the principal constellations visible in our latitudes may 
be easily acquired from the thirty maps and accompanying text contained 
in this work.” — Nature 

“For the purpose of a preliminary survey of the ‘midnight pomp’ of the 

heavens, nothing could be better than a set of delineations averaging 

scarcely twenty s juare inches in area, and including nothing that cannot at 
ence be identified." —Saturday Revicw. 
‘A very compact and handy guide to the constellations.” 


~A theneum. 





Nearly Ready, Small Crown 8vo, price 2s. 6d., Cloth. 


AN ASTRONOMICAL GLOSSARY; or, 
Dictionary of Terms used in Astronomy. With "Tables 
of Data and Lists of Remarkable and Interesting Celestial 
Objects. By J. ELLARD GORE, F.R.A.S. 


London: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Cou , E.C 


WILLIAM WESLEY AND SON, 28 Essex 
Street, Strand, London, have recently issued No. 120 
THE NATURAL HISTORY AND SCIENTIFIC 
BOOK CIRCULAR. INVERTEBRATA: 

General Anatomy, Palzontology, Fauna and Microscopy, Protoz»a, 

Coelenterata, Echinodermata, Vermes, Arthropoda (Crustacea), Mollusca, 


Cnchological Faunas. Appendix : Fishes and Fishery. (t250 works). 
Price 4d. 





Fust published, with 20 plates, royal 8vo, 18s. 
CONRAD (T. A.). FOSSIL SHELLS of the Testiony 
G. 


Formations of North America, 183 Republication by 
Harris, with Introduction and hetin, 2 1893. 


ROYAL MICROSCOPICAL SOCIETY JOURNAL. 


Edited by F. Crise and F. J. BELL, numerous plates, 14 vols., new 
half persian, 1878-91, il 10s. 


HERRICH- SCHAEFFER. Systematische Bearbeitung der 


Schmetterlinge von Europa. 636 hand-coloured plates and 36 plain 
plates ; 11 vols. » 4to, new half calf, gilt top, 1843-56, 


W. V. WESLEY & SON, 28 Essex Street, Strand, London. 








Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, ‘ini 43d. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE®. 
By F, W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY 


By JULIEN DEHY, F.R.M.S. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 





BRITISH ASSOCIATION.—Z2¢ Discussion 
ON PUBLICATION OF PHYSICAL PAPERS in Sgcrion A 
Fapies. of “On the ORGANISATION OF SCIENCE” bya “ FREE 

ANCE,” may be obtained, during the Session, of Jas. Bett, Book- 
seller, Carlton Street, Nottingham, rs. net. 
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Ready. Pp. 148. 4301 Titles. Free on Application. 


(No. 245.) A Catalogue of Books on 
the Mathematics, pure and applied, containing many works 
of the old Mathematicians ; ; Mathematical and Astronomical 
Journals, Observations, &c. ; Transactions and Proceedings 
of Learned Societies ; Works on Engineering, Assurance, 
&c., including many from the library of the late JOHN 
COUCH ADAMS, F.R.S., Lowndean Professor of As- 
tronomy in the University of Cambridge ; and from other 
Sources. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 
The following is a selection of the more important items in the 
Catalogue. 
ABEL, N. H.—(Euvres. 
ACTA MATHEMATICA, complete to 1891. 
ADAMS, JOHN COUCH.—Works, 
AIRY, SIR G. B.— Works. 
AMERICA: Annals of Harvard College Observatory. 
AMERICAN ACADEMY of ARTS and SCIENCES, 


—Proceedings. Memoirs. 
AMERICAN PHILOSOPHICAL SOCIETY.—Pro- 
ceedings. 


ANALYST, THE.—Complete Set. 
ANNALS OF MATHEMATICS. 
APOLLONIUS PERGAEUS.—Works. 

ARAGO, F. Works. 

ARCHIMEDIS OPERA.—Various Editions. 

ASTRONOMICAL REGISTER, 

ASTRONOMICAL SOCIETY.—Monthly Notices. Com- 
plete Set. Memoirs. 

BAILY, FRANCIS.—Various Works. 

BARLOW’S MAGNETICAL ADVERTISEMENTS, 
1616. 

BERNOUILLI, JOHN AND JAMES.—Works. 

CAMBRIDGE MATHEMATICAL JOURNAL.—Conm- 

lete set. 

CAMBRIDGE AND DUBLIN MATHEMATICAL 
JOURNAL.—Complete Set. 

CAMBRIDGE PHILOSOPHICAL SOCIETY.—Trans- 
actions : Proceedings. 

CAMBRIDGE PROBLEMS AND SOLUTIONS.— 
Sets, and Separate Volumes. 

CAMBRIDGE COLLEGE 
PAPERS. 

CAUCHY, A. L.—(CEuvres: Exercices de Mathématiques : 
Nouveaux Exercices : Exercices d’Analyse et de Physique 
Mathématique : and other Works. 

CAYLEY, A.—Collected Papers ; and others. 

CHASLES, M.—Various Works. 

COMPTES RENDUS. 

DE MORGAN, A.—Various Works. 

DIGGES, LEONARD.—Various Works. 

DIOPHANT US.—Arithmetica. 

EDINBURGH ASTRONOMICAL 
TIONS. 

EDINBURGH ROYAL SOCIETY: Proceedings 

EDUCATIONAL TIMES, 1850-90. 

EUCLID.—Various early Editions ; also the First and Second 
English Translations. 

EULER, L.—Various Works. 

FOURIER, JOS.—(Euvres ; and separate Works. 

GALILEI.—Various Editions. 

GAUSS, C. F.—Werke ; and separate Works. 

GENTLEMAN’S DIARY.—Complete Set. 

GILBERT, WM.—De Magnete, 1633. 

HAMILTON, SIR W. ROWAN.—Quaternions; and 
other Works. 

HERO OF ALEXANDRIA.—Various Editions. 

HERSCHEL, SIR J. F. W.—Various Works. 

HUTTON, CHAS.—Various Works. 

INDIAN GREAT TRIGONOMETRICAL SURVEY. 

JACOBI, C. G. J.—Werke ; and separate Works. 

JOULE, J. PRESCOTT.—Papers, 

KEPLER, JOHN.—Various Works. 

LACROIX, S. F.—Various Works. 


Des Moines. 


MATHEMATICAL 


OBSERVA.- 








clxii 


CONCHOLOGY. 


New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c. 





COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, GARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises 
and supplied promptly at moderate prices. 





Rectangular, from rs. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 


Price List on AMM ication. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teacners, Prospectors, &c., ard to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Serie: 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPEfrom 1s. 6d.each, Post Free 
CaTALoGuss GRaTIs. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 
F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Object 
of Scientific Interest. 


Hammers, Chisels, Hammer-straps, and Collecting Bags always in stock 
Specimens « »f Rocks and Minerals cut and polished, and Card-trays and 











NATURE 





Giass-topped Boxes manufactured on the premises. Rock-slides made to 
order. Physiographical, Geological, Mineralogical and Conchological 
Collections furnished in accordance with individual requirements. Skins | 
and Skeletons prepared. | 

To be had on application, Price 6¢., Post-free 7d., Nos. 1 and 20f Tue | 
GraciaLists’ MaGazineE, a New Mi mnthly Journal for the Record and 
Discussion of Glacial Phenomena, edited by P. F. Kenpaut,, F.G.S., with 
the assistan-e of Messrs. Warren Upham. De Rance, ard Lomas 


SAMUEL HENSON, _ 


LAPIDARY MINERALOGIST, ‘eo. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, | 
Good Examples of the various Gems, Fancy Stones, and Semi-precious | 
Stones, Cut and in the Rough. | 

Beautiful Carved Queensland Opals, Rock Crystal, | 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums 

The Finest Collection of Mocha Stones ever made now on View. 


Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 
Student or Prospector. 


Labradorite, 


LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH) 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


5 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. t 
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lathematical Instrument Manufacturer to H.M. Government, Council «{ 


India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
éxcellence of Construction of Mathematical Instruments, and the only 
GOLD MgDaAt in the International Inventions Exhibition 1885 for Mathe- 
natical Work. Silver Medal, Architects’ Exhibition, 1886. 


A {dress:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


BEST  RAPER’S INK (DIGHROIC) 
BLACK 


INK 
KNOWN In Jars, 6d., is., & 2s. each, 


Can beobtainedin London,through Messrs. Barctay & Sons, Farringdon 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers, 


Street; W. Evwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 
REWLEY & DRAPER (Limited), Dublin. 
HOLLOWAY’S OINTMENT 


CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway's Ointment and Pills may be cbiained of 
all Medicine Vendors. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Limnias ceratophylli, Lacinnu. 
laria socialis, Plumatella repens, and other objects of Pond Life ; Ameba, 
Verticella, Spirogyra, Chara, &c., for Students of Biology. 
Drawing and Description, for One Shilling, Post Free. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


N'O7/Ck.—Advertisements and business letters jor 
NATURE should be addressed to the Publishers, 





Specimen, with 


Editirtal communications to the Editor. Th 
telegraphic address of NATURE fs “ PHUSIS, 
LONDON.” 
SUBSCRIPTIONS TO “NATURE.” 
4s. d. 
Yearly . One ae ae Dek a en ee a 0 
DR 6.6 6k nk ck we ew OOS 
Quarterly , o 7 6 
To ALL PLACES Asroap: ~~ 
a. ee ee, ce. 
CS. oe a eee ee oe s 6 
Cumsteriy . 1. ss re) o 
'CHARGES FOR ADVERTISEMENTS 
Three Linesin Column .. . os 6 
Per Line after .- 0 0 9 
One Eighth Page, or Quarter Column . o18 6 
Quarter Page, or Halfa Column ... 115 © 
Half a Page, or 2 Column wae 
Whole Page . 6 60 


Money Orders payable to ‘MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREEr, STRAND, W.C. 
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MESSRS. MACMILLAN AND CO.’S NEW BOOKS. 


A TREATISE ON THE THEORY OF FUNCTIONS. By James Harkness, 
M.A., Associate Professor of Mathematics in Bryn Mawr College, Pa, U.S.A., and FRANK MORLEY, M.A., 
Professor of Pure Mathematics in Haverford College, P.A., U.S.A. 8vo. 185. net. 


A SHORT COURSE IN THE THEORY OF DETERMINANTS. By Laenas 


GIFFORD WELD, B.Sc., M.A., Professur of Mathematics, Sia.e University of lowa. Crown 8vo, 75. 6d. 


TEXT-BOOK OF GEOLOGY. By Sir Axcurtpatp Gerkie, LL.D., F.R.S., 
Director-General of the Gevlogicul Survey of Great Britain and Ireland, and Director of the Museum of Practical Gevlogy, 
London ; lately Murchison Profe-sor of Geology and Mineral gy in the University of Edinburgh, and Director of the 
Geological Survey of Scotland. With [lustrations. Third Editisa. Thoroughly Revised. Medium 8vo. 285. [ust ready. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 
MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated 
from the Russian by J. W. GREGORY, B.Sc., F.G.S., of the British Museum (Natural History), With a chapter on the 
Petrological Microscope by Prof. G. A. J. COLE, M.R.IL.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


SYSTEMATIC SURVEY OF THE ORGANIC MATTERS. By Drs. G. 
SCHULTZ and P. JULIUS. Translated and Edited, with extensive additions, by ARTHUR G. GREEN, F.I.C., F.C.S., 
Examiner in Coal Tar Products to the City and Guilds of London Institute. Royal 8vo. [ Jmmediately 


BRITISH FOREST TREES AND THEIR SYLVICULTURAL CHARAC. 
TERISTICS AND TREATMENT. By JOHN NISBET, of the Indian Forest Service. Crown 8vo, 6s. net. 
SATURDAY REVIE W.—‘ Those who are of Evelyn’s mind in their love of woodlands will find Mr. Nisbet’s work full of 
interest, and those whose concern in the subject is of a more practical nature will be repaid by this clear onpetien of the principles 
of sylviculture.”” 
ACADEMY.—*‘‘ The book is a necessity to sylviculturists, while all who are interested in niestedlinine will learn from Mr. 
Nisbet’s pages much that may well be pondered.” 


MACMILLAN AND CO., LONDON. . 





LANTERN STEREOSCOPE. ANDERTON’S PATENT.) 


CAN BE ADAPTED TO ANY LANTERN. 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST | INFLUENCE MACHINES. 





School Form with 12 =. Plates £1150 
16% 2100 
Harvey and Peak's Form, best make, 15 in. Plates 4100 
” ” ” 17in. $100 
20in. , . 6100 

Ditto, strongly built for Laboratory purposes 
with 24 in. Plates -. 8100 





SPECIALLY RECOMMENDED. 


-PERKEN, SON, ‘AND - RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. 1T7 TS SENT POST FREE. 
‘*OPTIMUS”’ 
PHOTOGRAPHIC 
OUTFITS. 





TIMUS 9 Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dart 
MAGAZI NE HAND CAME RA, slides, ** Optumus ” Kapid Rectilinear Lens, lastautaneous Shatrer, Thijas 


Pictures 4 in. by 34 in. and best Waterproof Case. 


Carries Twelve Dry Plates. No Dark Slides. Plates changed by twining For Plates 4} by 3} ese ose “ =~ £10 
a butroa a wt Plates 64 by ai. £12 
Fitted with Rapid Euryscope ... «- 210/- For Plates 8$ by 69 .. £15 


PERKEN, SON, & RAYMENT, nasa. LONDON. 
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NEWTON & CO’S NALDER BROS. & CO.. 


NEW CATALOGUE OF 


LANTERNS 
AND SLIDES, 


JUST PUBLISHED, 6¢. POST FREE, 
Contains NEW SETS OF LANTERN SLIDES on 
HISTOLOGY. (Photo-micrographs.) 
ASTRONOMY. (“ Knowledge”’ Series.) 
LIFE-HISTORY OF WHEAT. (Photo-micrographs.) 
INJURIOUS INSECTS. (By Miss OrmMExop.) 
BEES AND BEE CULTURE. (By T. W. Cowan, Esq.) 
TRIP ROUND THE WORLD. (By Howarp Farmer, Esq.) 
LIFE AND WORKS OF LORD TENNYSON. (88 Slides.) 
SCENES FROM SHAKESPEARE. (1o1 Slides.) &c., &c. 
GREAT BARRIER REEF OF AUSTRALIA. (Savitte-Kenr.) 
Contains, also, particulars of the most recent 
SCIENTIFIC LANTERNS, 
PROJECTING MICROSCOPES 
PROJECTING POLARISCOPES, 
&c. &e. 


NEWTON & CO. 


(BY SPECIAL APPOINTMENT TO THE ROYAL INSTITUTION), 


3S FLEET STREET, LONDON. 


PRICES. 
Pattern A. for Spirit 
only. 

Flame, 3} in., 9/- 

sin., 11/6 
= 7in., 13/6 





Pattern PB. 
For Spirit, 20/- 
For Gasoline, 22/6 


See ey 
AUTOMATIC BURNERS & BLOWPIPES, 


FOR USE WITH 


METHYLATED SPIRIT AND GASOLINE. 


INDISPENSABLE WHERE NO GAS. 





SIMPLE IN CONSTRUCTION 


ABSOLUTELY SAFE 


FOR ANALYTICAL CHEMISTS, | . 
ASSAYERS, JEWELLERS. DENTISTS. 


JOHN J. GRIFFIN & SONS, 






# 


22 GARRICK STREET, LONDON, W.C. | 


16, RED LION STREET, CLERKENWELL 
LONDON, E.C. 


TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 


MAKERS OF 


Thomson Galvanometers. , Lenses. : 
D’Arsonval Galvano- | Wheatstone Bridges. 

meters. Standard Resistances. 
Secohmmeters. | Condensers. 
Standards of Self Induc- | Standard Cells. 

tion. Electrometers. . 
Micrometer Gauges. Carey Foster Bridges. 
Ammeters. Chronographs. 
Voltmeters. Telescopes. 
Microscopes. _ Comparators. 
Mirrors and Prisms. Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION. 


NEGRETTI & ZAMBRA’S 
CLINICAL THERMOMETERS 





4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Index, 5s. 6d. each, in Metal Case. 


4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Lens Front, 7s. 6d, each, in Metal Case. 
Half a Dozen sent free by Registered Post. and insured against loss or 
breakage, to any country within the Postal Union, on receipt of Remittance 
NEGRETTI & ZAMBRA are the Inventors and Patentees of the In- 
destructible Index, uyon which principle all Clinical Thermometers of the 
present day are made 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to H.M. the Queen and Royal Family, O¢ 
| servatories Kew and Greenwich, British and Foreign Governments, &c. 


38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
lilustrated Price Lists of Microscopes, Barometers, Thermometers 
&c., &c., sent free by Post to all parts of the World. 
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VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. | 
ARTS AND SCIENCE DEPARTMENT. 

Full Curriculum for VIC roRIA U NIVE RSITY ; 1 LONDON UNI 
Vi RSITY DE GREES IN ARIS AND SCIENCE. Students also Pre 
pared for Civil Service, Cambridge Higher Local, and other Examinations 

SPECIAL CURRICULA ARE PROVIDED FOR STUDENTS 
PREP ARING FOR BUSINESS LIFE, FOR TECHNOLOGICAL 
CHEMISTRY, FOR ENGINEERING, AND FOR ELECTRO- 
rECHNICS, 

Physical, Engineering, Biological, and Chemi 
Laboratory W ork for Pr fessional and utt rer Students 

All Classes open to Male and Female Students of 16 and upwards. Stu 
dents admitted in their sixteenth year sul bject to preliminary examination 

PROFESSORS AND LECTURERS. 
Greek =... ss. ove es Prof. RENDALL, M.A 
Latin 1 we se eee Prof. STRONG, M.A., LL.D. 
French ‘ - Mons. A. E. LAMART,. 
Feutonic Lan - KUNO MEYER, Ph.D., M.A. 
, CHEVALIER L — 

nd Peg of. RALEIGH, M. 

Prof. MACKAY, M.A. 

. Prof. M‘CUNN, M | 

Rev. W. H Ari eae BA 
ay andl Py f. GONNER, M. 

. Prof. JENKS, M.A 

Prof. CAREY, M.A 
«». Prof. (LIVER LODGE, LL.D.. D.Se., F.R.S. 

. Prof. HELE SHAW, M.Inst.¢ E. 

« Prof. CAMPBELL BROWN, D.Sc. 
. Profi FRANCIS GOTCH, M a. B.Se., 


al Laboratories. Practical 









i M.R.C.S 
« Prof. HERDMAN, D.Sc., F.R.S., F.L.S. 
. R. J. HARVEY GIBSON, M.A., F.L.S 


. L. HOWARD. D.S 


ation for intending St adents in tl 





and 30. ‘ ates for st I 
il not later than SI P TE MBER 2: 
ences OCTOBE! . Registration of student 
m., on wee ay ar ps September 28 and 





the CoLtece ReEc!s 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


Th eye of THE COLLEGE 







ments ENGINE nivig end ether Seunehe 
igineering 

Mechanical I g 

Naval Archi 

Electri 

Archit ( ist 

Mathematics and | 

Spe irses of Study, ling ove Academical years, have 
een arra in each of the at Depar s 








Average fee per Session 

Students may enrol in 
of the Laboratories, prov 
instruction given 

The Lasoratorigs for Practical Instruction in Puysics, CHEMISTRY, | 
TECHNICAL CHEMISTRY, Ms PALL . and ELectricaL ENGINEERING, 
and the ENGINEERING Worksuop are liberally equipped with the most 
approved Apparatus. 

SESSION 1893-94 COMMENCES on OCTOBER 2. } 

Entrance Examination begins on LUE SD: AY, SEPTEMBER <z 

For Calendar (price 15. 3¢. by Post), containing Detailed Sy!! nasil each 
Course, Particulars of Fees, Scholarshups, &c., apply to 

JOHN YOUNG, M.A., B.Sc., 


u Le s, or in any | 
ed to take advantage of the 









Secretary 
33 Bath Street, Glasgow. 


THE DURHAM COLLEGE Or sCIENCE, 
NEWCASTLE-UPON-TYNE. 


The College represents the Faculties of Science and Engineering in the 
University of Durham, and is open to Students of either sex. 

In addition to the Departments of Pure Science, complete Courses of In- 

truction are provided in Agricul ture, Engineering, Naval Architecture, 
and Mining. There are also Departments of Literature, Classics, History, 
Modern Lan guages, Fine Art, &c 

The Session commences SEPTEMBER 2:5, 12 

Full Particulars will be found in the College Calendar, Price 1s. Pro- 
spectuses will be forwarded on application, sae 

H.E. STOC KDALE, Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


ELECTRICAL ENGINEERING. 
-Prof. A. GRAY will begin, in OCT‘ BER next, a systematic COURSE 
f INSTRUCTION in Electrical Measurement and Practical Electric ity 
l aCn - sund Steam Engine, 


he Physical Laborat ry is fully equipped wit 
y attery, and the most approved modern Measuring 





ranches of Electrical Engineering. Laboratory Fees 
per Term for six hours per week. Composition Fee 
f al llege Lectures for the Session, £10. 





lar, Prospectus. and 


i peel infevaation v0 be made 
) |. E. LLOYD, M.A. 


cretary and Registrar. 





SWINEY LECTURES ON GEOLOGY, 
IN CONNECTION WITH THE 
BRITISH MUSEUM (NATURAL 
HISTORY). 


Prof. H. ALLEYNE NICHOL SON, M.D., D.Sc.: F.G.S., 
a Course of Twelve Lectures on ** The Bearings « f Geol: ogy on th 
tion of Animals and Plants,”” in the Lecture ‘Vheatre of the South Ken 
ton Museum (by permission of the L ords of the Committee of Coun 
Education) on Mondays, Wednesdays, Fridays 
MONDAY. OCTOBER 2, and ending FRIDAY, 
mission to the Course free 

By Order of the Trustees, 







» at 3S p.m., yeginning 
‘OCTOBER 7- Ad- 
W. H. FLOWER, Director. 
British Museum (N wtural History), 
Cromwell Road, London, S.W. 


VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. 
DEPARTMENT OF E NGINE ERING. 
SESSION 1893-94 cot 
Complete Courses of Instruction are arrange« 
(1) CIVIL ENGINE ERING. 
(2) MECHANICAL ENGINEERING. 
3) ELE ni endapang ENGINEERING. 









rhese Courses ble Students to qu ulify for University Degrees, and for 
the College Cert ates in Engineering They c ymprise, in addition to 
- ial Engineering Lectures and Labor atory Work, instruction Mathe- 


natics, Physics, Ele le trotechnics, and Chemistry 
The Engineering Laboratories, and also the Electrotechni 
tories are complet ely equiy ipped with modern apj iances. 
ve College Prospectus, and also the Special Engineering Pr 
to the REGISTRAR. 


e obtained on appli 

UNIVERSITY COLLEGE, LONDON. 
LECTURES ON 
COURSE OF 





ZOOLOGY 


rhe GENERAL LECTURES ON ZOOLOGY, by 








Prof. WELDON, M.A., F.R.S., wil ymmence on WEDNESDAY, 
OCTOBER 4, at 1 p.m 

A Special Course of Six Lectureson ** The Statistics of Animal Variation,” 
will be given on ‘luesdz = mm ncing NOVEMBER A 
Syllabus of these Le 1g prepared, and may be obtained at the 
Office of the Colleg C lle of ‘O yber 

I. M. HORSBURGH, Secretary. 
~ UNIVERSITY COLLEGE, LONDON. 
, Lom ires on GEOLOGY, by Prof. T. G. BONNEY, D.Sc.., LL.D.» 







begins, rUESDAY., OCTOBI R ro, at Noon 





neering Students on Monday, at 1 p.m., beginning 
Da J es for the B.Sc. of the University of London and f 

ther special purposes begin on Monday, October g, at 2 p.n 
For further P lars apply to . M. HORSBURGH, M.A., Sec. 


BACTERIOLOGY. 
KING’S COLLEGE, LONDON. 
The Laboratory is open daily from 10a.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH. 
Attendance for one month, £5 5s. 
Special Post-Graduate Course, Fridays, 
Evening Class, Monday, 7 p.m. to 9 p 2 28. 
Evening Class on Fermentation, Wedne days, 7 p-m. tog p.m., £2 25. 
For Syllabus apply to the SECRETARY. 


It a.m. tor p.m., £2 2s. 








PRACTICAL PHYSICS. _ 
KING’S COLLEGE, LONDON. 


A Course in Practical Physics will be held every Wednesday 
during the Winter and Summer Session, comenensing OCTOBE R, 129 
The Instruction will be adapted to individual requirements, t the 
Course may be especially brought before the notice of Students preparing 
for the London B.Sc. Examinations. 
For Terms and further particulars apply 
oY DNEY 7 INES, B.! 





, Demonstrator. 


KING’ Ss COLLEGE, LONDON. 
CHEMICAL DEPARTMENT. 

The Analytical Laboratories under the direction of Prof. THom 
ng will reopen for the ensuing Session on MO? N DAY, 
FOBER 2. ‘The Laboratory is open daily, except Saturday, fro 

ull s. 

‘The Daniell Scholarship, value £40, for Original Research done inte 
Laboratory, will be awarded in March, 1894. ‘ 

For furtner Particulars apply to the SECRETARY, King’s College. W. 


INSTRUCTION IN FOOD ANALYSIS. 
MEDICINE LABORATORIES. 
KING’S COLLEGE, LONDON. 


Director: Prof. wae R. ge M.D., D.Se., } +f 
Demonstrator: G. N. HUN'TLY, Assoc, R.C.Sc.1 


STATE 






A Special Cov arse in Food Analysis for din se desir us of 
Public Analysts has been arranged in the above Laborato F 
For full particulars apply to J}. W. CU NNIN( HAM. 
' a 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1893-94 will open on TUESDAY, 
OCTOBER 3, when the Prizes will be distributed at 3 p.m. by the 
Right Hon. LORD THRING, K.C.B. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of £:s50 and 
£60 respectively, open to first-year Students, will be offered for com 
petition. The Examination will be held on September 27, 28, and 29, 
and the subjects will be Chemistry and Physics, with either Physiology, 
Botany, or Zoology, at the option of Candidates. 

Scholarships and Money Prizes of the value of £300 are awarded at the 
Sessionai Examinations, as also several Medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 


All Hospital Appointments are open to Students without charge. 


The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and special arrange- 


ments are made for Students entering in their second or subsequent years ; 


also for Dental Students and for Qualified Practitioners. 


A Register 2f approved Lodgings is kept by the Medical Secretary, who 
also has a List of local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

For Prospectuses and al! particulars apply to 

G. H. MAKINS, 


UNIVERSITY COLLEGE, “LONDON. 


The Session of the Faculty of Medicine wil! commence on OCTOBER 2. 
Introductory Lecture at 4 p.m., by Mr. BILTON POLLARD, B.S., 
F.R.C.S. 


Dean. 


The Examinations for the Entrance Exhibitions will commence on SEP- 
TEMBER 26 

Scholarships, 
annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
atients are treated during the year. Thirty-six appointments, eighteen 
os resident, as House Surgeon, House Physician, Obstetric Assistant, 
&c., are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. 

Prospectuses, with full information as to Classes, 
obtained from the College, Gower Street, W.C. 


V. A. H. HORSLEY, M.B. 
5. 


Exhibitions, and Prizes of the value of £800 are awarded 


Prizes, &c., may be 


, B.S., F.R.S., Dean. 
HORSBURGH, M.A., Secretary. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Sixty-third Session of the Medical Department opens OCTOBER 2. 
The Twentieth Session of the Depart nent of Science, Technology, and 
Arts begins OCTOBER 3. 

The Classes prepare for Professions, Commerce, and University oN 
in Arts, Science, and Medicine. The Physical, Chemical, Biological, Engin- 
eering, and Leather Industries Laboratories, and the Weaving Sheds, 
Dye-house, and Printing Rooms, will be »pen daily for Practical Work 

The following Prospectuses may be had free from the REGisTRAR :— 

(1) For Regular Day Students. 

(2) For ¢ )ccasional and Evenit ng Students 
(3) Classes in Agriculture. 

(4) For Medical Students. 


A Hall of Residence for College Students has been established. 


TECHNICAL AND UNIVERSITY 

EXTENSION COLLEGE, EXETER. 
APPLICATIONS are invited for the following APPOINTMENTS :— 

Lecturer in Mathematics and Applied Science. 

Lecturer in Modern Languages. 

Teacher of Book-keeping. 

Teacher of Shorthand. 

Teacher of Plumbing. 

Teacher of Wood-carving. 


Partic lars may be ascertained by the Principal of the College, A. W. 
Craypsn » Esq., M.A., at the Museum. Queen Street, Exeter. 

All inqui ries must be made by Letter, and must be accompanied by a 
Statement of Experience, Age, Degrees, Certificates, and by a Copy of one 
Testisnonial of Personal Cha aracter. The Principal will communicate with 
any Applicants with whom an interview is desired. 

Applications must be sent in before THURSDAY, the azst inst. 


(By Order) GEO. R. SHORTO, 
_Exeter, September 13) 1893. 


THE SANITARY INSTITUTE. 
LECTURES AND DEMONSTRATIONS FOR SANITARY 
OFFICERS. 

The Sixteenth London Course of Lectures will be held at the Parkes 
Museum, Margaret Street, W., on TUESDAYS and FRIDAYS at 8 p.m., 
commencing SEPTEMBER 2 


ull Particulars of the ~~ can be obtained at the Offices of the 
Institute, Margaret Street, W. 


Town Clerk 
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THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc... M.1LEE 
Senior-INstructor—C, CAPIT., M.I.E.E., M.1.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine fools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers. for Science Stu Jents in Mathemati Physics, Che- 
ms Biology , Geology, and Mine sralogy, and Preliminary Training for 

Students entering Cooper’s Hill and the Central Institution 


The DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The Council invite Applications for the LECTURE SHIP in FRENCH 
and ITALIAN. The Stipend attached to the post is £150 

Applications and Testimonia!s must be sent to the undersi 
than UCTOB< R 9, 1893 









gned not later 
H. F. STOCKDALE, Secretary 


The GEORGE HENRY LEWES STU- 
DENTSHIP will become Vacant on JANUARY 1, 1294 
tions should be made to Prof. M. Fosrer, New Museum 
not later than DECEMBER 1 1893 


FOR SALE.—-A Rich and Historic Minera- 
logical C lection containing 30 »ply, R. M. Hirst 
The Mcunt, R nherham 


_ LECTURE SEASON, 1893-94. 
MR. C. CARUS-WILSON’S 


SCOTOG feet apmrty ll 


Appli a 


, Cambridge 


» Specimens. —Ay 














A cheap and simple invention for enz abling Lecturers t nstrate with 
ordinary chalks in a darkened roo: 
Pri a. 
Sole Makers—Messrs. NEW TON’ & CO., 3 Fleet St London 

* It really supplies a want which many lecturers must hz felt whe 
a room darkened for the lantern.”’— 7% 

“ This last ingenious inve ention shou Id pr ve of great » lecturer 
who illustrate their lectures with dissolving views. i. Daily N 

“‘ This invention of the Scotegraphosc »pe will pro abiy be of considerat 
use to lecturers, as it will m ake th 1¢ combination of lantern and blackboard 

altel Guavessia Extension Gazett 


illustration pe ossibl ec.” 





WILLIAMS & NORGATE” Ss 
RECENT SCIENTIFIC BOOKS. 


INTRODUCTIO TO THE ELEMENTS 


DIFFERENTIAL INTEGRAL CALCULUS, 


From the G>rman of the late AXEL HARNACK, vig 0 or herr nematics 
atthe Polytechnikum, Dresden. Royal 8vo, Cloth, 1 i 





* The thanks of the mathematical w word are due to Mr. Cathcart for the 
care and trouble he has taken on this valuable piece of work Mr AG. 
Gs EENHILL, in NATURE. 

Students preparing for examinations in England . may oftea 


sult it with advantage in cases of difficulty or obscurity aed theme 


Just Published. 


DESCRIPTIVE BIOGRAPHY COLUMNS © 


To Classify and Arrange Groups of Biographical Facts, Structura 
Functional, with their Environing 2 Inorganic, Organ Super 
organic, to describe or define Human Life y NAS SAR\ AN jl jv ANGI. 
READYMONEY. Post 4to, Sewed, rs. 

WILLIAMS & NORGATE, London and Edinburgh. 

~ Now Ready, Cloth, 8vo, 250 pp., Price izs. net, Posiage 4$4. ~ 


AN INTRODUCTION TO THE sTUDY OF THE 


DIATOMACEX. 
By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY 
By JULIEN DEHY, F.R.M.S. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 
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J. & A. CHURCHILL, PUBLISHERS. 
THE MICROTOMIST’S VADE MECUM: 


A Handbook of the Methods of Microscopic Anatomy. 
By ARTHUR BOLLES LEE. 


Third Edition, thoroughly Revised and Enlarged, with much new matter. Svo, 4s. 


VALENTIN’S QUALITATIVE ANALYS SIS. Edited by Dr. W. R. Hopcxty- 
Pe) IN, F.R.S.E. Eighth Edition, Revised and Enlar; ged. Ss. ¢ 

HANDBOOK OF HYGIENE AND S$ SANIT ARY SCIENCE. By G. WIitsoy, 
M.D., D.P.H., F.R.S.E. Seventh Edition, greatly Enlarged and for the most part Rewritten. Crown 8vo. 12s. 6d. 

P nb SICAL EDUCATION. By Frep. Treves, Surgeon to the London Hospital. 

Contents.—Exercise, Fatigue, Training, Walking, Running, 

Cycling, Gymnastics, Games, &c. Royal Svo. 2s. 6d. 

ELEMENTS OF HUMAN PHYSIOLOGY. By E. H. Srariinc, M.D. Lond., 
Lecturer on Physiology at Guy’s Hospital. With 100 Illustrations, Feap. Svo. 6. 6 

A GUIDE TO THE SCIENCE OF PHOTO- MICROG RAPHY. By Epwarp 


C. BOUSFIELD, L.R.C.P. Second Edition, with 34 Woodcuts and Glassprint Frontispiece. S8vo. 6s. 


Jumping, Skating, Riding, Swimming, Fencing, Boxing, Boating, 


Seventh Edition, in which the first Seven Chapters have been entirely Rewritt en, and the Text throughout Reconstructe d 
Enlarged, and Revised, with rooo Illustrations, 1100 pages, 8vo, Cloth, 26s. ; Half-calf, 305. 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS. 


Edited by the Rev. W. H. DALLINGER, LL.D., F.R.S. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENC 


iby E. RAV LANKESTER, M.A., LL.D., .S. ; with the co-operation of ADAM SEDGWICK, M.A., F.R.S.; 
A. MILNES MARSHALL, MLA. Dibe,, MD, F.R.S. ; and W. F. R. WELDON, M.A., F.R.S. 
Contents of No. 138 (September), with Eleven Plates, Price 10s. :— 
Studies on the Comparative Anatomy of Spong es. By ARTHUR Denby, D.Sc., Fellow of Queen’s College, and Demonstrator 


and Assistant Lecturer in Bio logy in the University of Melbourne. 
I he Origin of the Reproductive Elements in Apus and Branchipus. By J. E. S. 


~ 7 





Moore, A.R.C.S. From the 





Huxley Research Laboratory, Royal College of Science, London. 
Notes on the Peripatus of Dominica. By E. C. PoLLarp, B.Sc. Lond. 
Studies on the Protochordata. By ARTHUR WIL LEY, B.Sc. Lond., Columbia College, New York. 


1300 Royal 8vo pages and 700 Illustrations, many of them in two and three Colours, 40s. 


A TREATISE ON HUMAN ANATOMY. 


EDITED BY HENRY MORRIS, M.A., M.B. ween F.R.C.S. 


} wing We nowwn Teachers of Anatomy are the Contributors of the Articles :— 
The Bones : , : ... J. Bland Sutton. The Eye ... oe i sa ... Marcus Gunn. 
The Articulations . Henry Morris. The Ear, Nose, and Ti yngue—The Thorax ... <A. [lensman 
The M : J. N. C. Davies-Colley. The Digestive Organs ... ot Frederick Treves. 
eV ls and Lymphatics W. J. Walsham. The Urinary and Generative Or: gans ... Wm. Anderson. 
Ne 1s System H. St. John Brooks, M.D. Tor pogr ay yhical and S urgical Anat omy... W. H. A. Jacobson 
Second English Edition, with llustrations, Royal 8vo, 32 
ted and Edit ry WILLIA, i” CR OK ES F.R.S., Past Pres. C.S., Pres. Inst. E.E., 
From t I teenth Enlarged ( an Edit ydelled y DR FERDINAND FIS CHER 


Royal 8vo, with 371 Illustrations, 1800 Pages, ¢ 


| Cooley’ 5 aap of Practical Receipts 


And Collateral Information in the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmacy, 
Hygiene, and Domestic Economy; 
Dest ZY as a Comprehensive Supplement to the Pharmacopeia, and General Book of Reference for the 
Vanufacturer, Tradesman, Amateur, and Heads of Familtes 
TH, M.A. Camb., F.C.S., assisted by Mr CHAS ab ag re F.Z.S., Mr. A. W. GERRAK 
ty ( ge Hospital, Dr. G. MCGOWAN Mi By ~. TOMPKINS, B.Sc., E. P. PERMAN, B.5¢., 
S University ‘ lege, Mr. J NORM: AN, and other Scientific Contributors. 


LONDON: 11, NEW BURLINGTON STREET 
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IMPORTANT BOOKS 


ON SALE BY 
MACMILLAN & BOWES, 
CAMBRIDGE. 

TRANSAC: rIONS SOF THE ROYAL SOCIETY. Com 
a from to 1889. 1836 to1874in g Vs. strongly bound, 1 to 

Pes hat cote sued cane nt Bye Deonenatl n 
PROCE Soins OF bahia bpd al SOCIETY. \ 


TRANSACTIONS OF THE CAMBRIDGE PHIL O- 
SOPHICAt. SOCIETY Vol. I. to Vol. XV., Part 


1821-g2 ' 
A ¢ omplet . f this i yriant work 
PROCEE DINGS OF THE eg gy PHILO 
SOPstK L S¢ CIETY, fiom V« I. to V VII. Pz (184 ) 
Vols. m Clit . the rest issued Ss ss. 
A Compl t of thi Work of which the early Volumes are out of print 
MONTHLY NOTICES OF = ROYAL ASTRO 
NOMIC4L SOCIETY, from Vol. 1 Vv 53 (1827-93). Bou 
4 Volumes. Cloth wi cut Edge £30 
A very goud Copy of thi “eopajectat, - rk, complete to the preser 
MEMOIRS OF THE aT as ASTRONOMI! er 
soci! & Vo's . 17, 4 49, Part 1 (1822 
Ha ¢ Moros t! S i al “ss . 
Comr ss S RENDUS Vols. 4 to 23, 24 to 33, 42, 43. 
yand or (1534 . 21 Vols. in Half Calf, the s a 
few ad ers ms i : £10 a: 
caNevne ROYAL SOCIETY PROCEEDINGS 
V 016(1 7 Vols. Cloth, the rest in Parts. £61 
JOURN, AL _ ponenbhpnigay ody agg -A agony et appl 
T I first 7éS. $ to 2 
v5 V s. in 8 ‘ f Calf, the rest unt a 49 
PROCEEDINGS OF THE LOsaus MATHE- 
MATICAL SOCIETY, from Vol. 1 to Vol. 23 (1865-93), in Clot 
THE MATHEMATICAL Sages eae, edite 
J. R Vols. I 1 1859-61. ° 
A comp 
MATHEMA TICAL QUESTIONS, with their Solutior 
from the mes Fdited by W. J. C. Mrvutz 
(1864 Bh £12 178 


& Complet Set of this Vs wet Work. 


THE E DUCATIONAL TIMES, from Vol. J to Vol 


(18s B into 20 V . Cloth, and V 
pag niss fq . 
( mien S " ry hardto obtain. It cc ns the v I 

ratical O . e]} vi Th > 

—— R A rs t much longer } : 

MESSE N GER OF MATHEMATICS, The Oxfo: 
Cam} nd Dublin. 5 Vils. Cloth 1 71 $ 45. 

A ¢ plete Cop 

MESSENGER OF MATHEMATICS (A 
Vols. I to Vol. 22 (1803). 22 Vols. Cloth £i4 

CAMBRIDGE MATHE pandaclynpyang gt on 
v b 3 ;ORY ik. i t Vols. Cloth, 

CAMBRIDGE AN Dd _BUBLIS MATHEMATICAL 
TOU! \ i Wik l I \ 

N. M. \ 

ASTRONOMICAL AND ME TEOROL LOGIC AL OB 
SERVATION Al tHE er nntnng i OBS+ RVATORY, 
OXFORD. Edic M. Jj. Jouns R. N, ik. jJ.s 
Vols. 1 to 44 1c of Stars, 2 Vals T n " 

QUARTE RI a) JOURNAL OF PURE AN! ) aes IED 
MA! 1A | l by J. J. Sv < \ 
Cavey, N. M 1 kK Hermite, and other Vol 


1 


TAYLOR'S SCIE N TIFIC MEMOIRS, 
nsactions « Academies of Ser j oe rn 
Ly { ' ) ' First Ses \ H 
History und Natural P ) ) 


A Lo ‘ ‘ yif nportant Work 
! Catalogt \ 245) a 
s NATURE, wil/ Oe sent on applica 
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SCIENCE INSTRUMENTS. 


SOSSSOSSCSSOSOOCOSS 


of the Instru- 
ments of Science which are used in teaching and demonstrating 


An Illustrated, Priced, and Descriptive Catalogue 


every branch of Physical Science, as well as of the Instruments 

which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 

PRICE TO NON-CUSTOMERS, 2s, 6d. POST FREE, 


POSCSSSSSSCSCSSOSOE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 


Newcastle-on-Tyne. 
PARTNERS— 
N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C 


Instrument Company. Cambridge. 


Address all communications ‘‘ Instrument Compary, 
Sambridge.’’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 18. 6¢. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge 


AN EXAMINATION 


WEISMANNISM 


G. J. ROMANES, F.R.S. 


Pp. 221, with Portrait of Pr. ESS We nann, 
LON LLNS @ 
ve | 
Whole Foolscap, Clot 4 t4 j Paper 
(the Subscriber's Na . Det rae . > 1 Copy), 


FOURNET, 1892. 


AN ILLUSORY EYI DISEASE, 


PROGRESSIVE (sic) MY¢ 





Case No. 1.—Cu tr Mr. Rosert | ENE Ca 
One Lithog Prescr z 
> N ( T 
One fhe 
ase No —Cu ¢ 
On ‘ 
A e No 4 L 4 x 
One 
Case No ( 
On 
Case N s C 
One Li phed Prescription 
FOURNE’ r ON CONVERGENT SQUINT 
Case Nx —Culled fir Ir. N ES? 
Iwo Litheg M I pital Forms. (¢ W Engravir 


FOURNI T ON RETINOSCOPY, 
W ANTED 4 TRIBUNAL. 


A. FOURNET, 


LENTINCK ST, WELBECK § NDON, W 
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~ CONCHOLOGY. 


New and interesting a of Recent Shel's from Borneo, Philippine 
Islands, China, &c., &c. 


COLLECTIONS AND SPECIMENS BOUGHT. 


FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 





COLLECTIONS FOR MUSEUMS 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and supplied promptly at moderate prices. 
Rectangular, from 1s. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross 


Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


SAMUEL HENSON, | 


LAPIDARY MINERALOGIST, €&c. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any 
Good Examples of the various Gems, 
Stones, Cut and in the R ough. 

Beautiful Carved Queensland Opals, 
Agate, &c., &e. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 
SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., ard to 
illustrate the leading Text-books, in Boxes, with Trays. 





Design. Always on hand, 
Fancy Stones, and Semi-precious 
Rock 


Labradorite, Crystal, 





50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 4a. 
Rocks, and Stratigraphical Series | 


New Price List of Minerals, 
of Fossils Post Free, 

ROCK SECTIONS for the MICROSCOPEfrom 1s.6d.each, Post Free 
CaTaLoGuss GRATIs. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. | 


always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


A MAGNIFICENT BINOCULAR MIC RO- 
SCOPE. By Ross. Equal to New. 


Consisting of improved Binocular Stand, Draw Tubs, Two Eye-pieces, 
coarse and fine adjustments for focussing, graduated concentric Rotary 





Stage, having 1 inch rectangular motion, rack and screw movements, 
graduated Sub-stage for hold ng illuminating polarisinz apparatus. Di A- 
phragm, Piate, Plane , and Con:ave Mirrors, and Wenham Binocular 


Arrang-ment ; fitted in elegant brass-bound case. 


Phe following app rratus, 
fitted in Polished Mah ogany ?— viz 


large Coniensinz Lens on Stand. 


Expensive Micro-Spectrose ope, d-uble Nous. piece. Ross is iapr oved 
Achromatic Con jensers ; O-dinary ditto ; Wenh am Illuminator ; Polarising 
Apparatus with Revolving S-zlenites, &c., Wenham Paraboloid, Side Re- 


flectors, Compound Compressorium, ditto s.naller. 
Lieberkuhn for rt and 1} powers. 
flect or, sma!l Condensing Lens. 


3 large Anim alcula Cazes. 

Black glass Polariser, silver Side Re- 
Three Dark Wellsand Holder, Spot Lens, 
Amica’s Prism on Staad, Frog Plate, Troughs, and other smaller Apparatus; 
also Eye-pieces, Pair of B. C. D., also E. and F. single, and the following 
fine est Obje ctives, viz. :—3 inch, 2 inch ditto, th inch ditto, tinch dirto, } inch 
ditto, 4 inch ditto, 15 inch ditto, 4 iach ditto, } inch ditto, 4 inc’ ditto, 
all by Ross ; also?,oy Powect & Leann, an aluminium quidruole Nose- 
piece, a'soa fine Microscopic Lamp, Fiddians, with Con denser, Reflector, 
and Universal Adjustment, in Mahogany Case; 52 choice Objects, in polished 
Mahogany Case ; also two boxes, containing 43 cioice Objects; and case 
with 12 dozen Physiological Objects; also other apparatus for mounting, 
&e 

Cost nearly £200 ; will be sold a bargain. 


Apply to W. C. Hucues;, 
Brewster House, Mortimer Road, Kingsland. 





DUST IN AIR. 


Instruments designed by JOHN AITKEN, Esq., F.R.S., &e., 
and made by WILLIAM HUME, Edinburgh. 
THE POCKET DUST COUNTER 
Has Moist Chamber, Millimetre Scale on glass, Viewing Lens, Graduated 
Measuring Air-pump, 2 ee In Case, 4 xa 8h; Weight, 10 O8s, 
CE £6 6s 
=_ hace 


For the Study of the Colour Pheno nena of Cloudy Condensz ation, due to dust. 
Half-metre Moist Chamber Glass Ends, Air- 7 and Stopcock ; Weight, 


tlb. 1402s. PRICE £8 8s 
PLATTNER’ 3 Rav Et! BLOWPIPE 
BORATORY, 


FOR GEOLOGISTS alaananan ISTS, AND SCIENTIFIC 

| VOYAGEURS. 

For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay and Bl. wpipe Tools and Reagents, with a fine Balance in 
collapsible glass case. ‘Travelling Case measures 21 184; weighs 


so lbs. PRICE £25 12s, 6d 


x 17% 








| 
| 
| 
| 
| 








| THE CANTILEVER PROJECTION 


“LANTERN. 


Flat and Open Stage, for use at Science Lectures, Physical and Chemica 


| Experiments. Shows Lung and Whole Brain Sections for Physiologists 
and Pathologists. Condensers 5} to 16 inches diameter. 

| PRICES from £6 10s. 

| 

| 


ILLUSTRATED DESCRIPIIVE PAMPHLET. 


WILLIAM HUME, 


| SCIENTIFIC INSTRUMENT MAKER, 
2 WEST COLLEGE STREET, EDINBURGH. 





COLLECTIONS ° MINERALS, ROCKS, 0 FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &. 


| And Illustrating the various Manuals, &c., as used at all Colleges. 
Schools, &ey, price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for ‘Travellers, Prospectors, &c. ‘Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
of localities. All one price, 1s. 6a. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
JAS. R. GREGORY; 
MINERALOGIST AND GEOLOGIST, 


, 88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 
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TO SCIENCE LECTURERS. F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 


See Mr. ee. COMBINATION OPTICAL LAN- NATURAL HISTORY AGENCY, 
TERN, used by late ANT CARPENTER, Esq., Prof. Forres. New 
Triple constructed for B. J. MALpen, Esq., this season. New Oxyhydro- 15 8 BROMPTON ROA D, LONDON. 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest . . s . 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRATTAN Dealer in Rocks, Minerals, Fossils, and other Objects 
Guinness, Madame ApeLiNA Parti, &c. Patent Pamphagos Lantern of Scientific Interest. 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- ‘ 
trated Catalogue 300 pages, 1s.; Postage, sd. Smaller do., 6d. Pamph- Hammers, Chisels, Hammer-straps, and Collecting B ags ys in stock 
lets Freee—HUGHES, Speciatist, Brewster House, Mortimer Road, Specimens of Rocks and Minerals cut and polished, and ( ard-trays and 
Kingsland, N. ’ Glass-topped Boxes manufactured ¢ mn the premises, Roch j > to 
= order. Physiographical, Geological, Mineralog sical and 





To be had on application, Price ¢ 


ALBERT EDWARD JAMRACH “Sr ne 





(Late CHARLES JAMRACH) | Guaciazisrs’ Macazise, a New Monthly Journal for th rd and 

| Discussion of Glacial Phenomena, edited by P. F. Kenpat 3. ith 

NATURALIST, the assistanee of Messrs. Warren Upham, De R: ance, and Lomas. _ 

180 ST. GEORGE STREET EAST. | NOTICE.—Advertisements and business letters for 


NATURE should be addressed to the Publishers, 
Editorial communications to the Editor. The 
cee telegraphic address of NATURE #s “‘ PHUSIS, 


LIVING SPECIMENS FOR | LONDON.” 
THE MICROSCOPE. SUBSCRIPTIONS TO “NATURE.” 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Meteukie, » Chinn, Lacquer, Gongs, Shells, and other Curios. 


d. 
Volvox globator, Spongilla fluviatilis, Limnias ceratophylli, Lacinnu. Yearly ee ee th tw ane he SS ° 
laria socialis, Plumatella repens, and other objects of Pond Life ; Amczba, Half-yearly . * ee eee 8 a woe ee 014 6 
Vorticella, Spirogyra, Chara, &c., for Students of Biology. Specimen, with Quarterly oa =e es a4 saeveons @& F 6 
Drawing and Description, for One Shilling, Post Free. To ALL PLAcEs ABROAD:— 
T. E. BOLTON, Mae 5 so ae x es eee | 
FARLEY ROAD, MALVERN LINK. eae ee ee eek @ re) ts 6 
, ee a re ° ° 
’ 

HOLLOWAY’S PILLS CHARGES FOR ADVERTISEMENTS, 
CURE Three Linesin Column ....... 0 2 6 
i : ' . eS oe sw ot oe oo 9 
Biliousness, Sick Headache, Indigestion One Eighth Page, or QuarterColumn . 0 18 6 
and all Internal Complaints Quarter Page, or Halfa Column ... 4115 0 
. Halfa Page,oraColumn ...... 3 § © 
CAN BE TAKEN BY THE MOST DELICATE. WOT 6 6 6 we es 6 60 
Holloway’s Pills and Ointment may be obtained of Money Orders payable to MACMILLAN & CO. 

all Medicine Vendors. OFFICE: 29 BEDFORD STREEr, STRAND, W.C. 


BOOKS SUITABLE FOR SCIENCE PRIZES. 


SUNSHINE. By Amy Jounson. Illustrated. Crown Svo. 6s. 
MADAM HOW AND LADY WHY; or, First Lessons in Earth- 


Lore for Children. By CHARLES KINGSLEY. Illustrated. Crown 8vo. 35. 6. 


GLAUCUS; or, The Wonders of the Sea-Shore. By Cuaktes 


KINGSLEY. With Coloured Illustrations. Crown 8vo. 3s. 6d.—Presentation Edition. Crown 8vo, extra cloth. 7:5. 6 


PIONEERS OF SCIENCE. By Otiver J. Longe, F.R.S., Professor of 


Experimental Physics in University College, Liverpool. With Illustrations. Extra Crown 8vo. 7s. 62. 


THE MALAY ARCHIPELAGO: The Land of the Orang 


Utang and the Bird of Paradise. By A. R. WALLACE, F.K.S. Maps and IlIlustrations, Extra Crown Sy 
TALES OF THE BIRDS. By W. W ARDE Fow.er. Illustrated. Crown 
8vo. 35. 60. 


A YEAR WITH THE BIRDS. By W. Warpve Fowter. Illustrated 


Crown 8vo. 3s. 6d. 


WANDERINGS IN SOUTH AMERICA, THE NORTH- 


WEST OF THE UNITED STATES, AND THE ANTILLES. by CHARLES WATERTON. Edit 
Rev. J. G. Woop. Iilustrated. Crown 8vo. 65. 


NATURAL HISTORY and ANTIQUITIES ol SELBORNE. 


By GILBERT WHITE. Edited by FRANK BUCKLAND. With a Chapter 
Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON. 
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BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 
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PERKEN. SON, AND “RAYMENT. MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 


*f OPTIMUS ”’ 
PHOTOGRAPHIC 
OUTFITS. 





: — 4 
= . 
‘ 
‘OPTIMUS” eee ee er 
=n s ide ») s 
MAGAZINE HAND CAM ERA. Slides, ‘* Optimus ” Rapid Rectilinear preg Peoererdlees emg 


Pictures i in. by 34 in. and best W aterproof Case. 
Carries Twelve Dry Plates. No Dark Slides. Plates changed by turning For Plates 4} by 3} .. a ae = £10 
a button ad Plates 64 by 4} .. £12 
Fitted with Rapid Euryscope . ‘ «w. 210/- For Plates 84 by 64 .. i £15 


PERKEN, SON, & RAYMENT, me a LONDON. 
PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, 


such as 





>: aa 


Mathematical Instrument Manufacturer to H.M. Government, Council! of 


Self-recording Barometers, 
Self-recording Thermometers, 
Self-recording Hygrometers, 
Self-recording Galvanometers, 
\ Self-recording Rain-gauges, 


India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 





Of the Highest Quality and Finish, at the most Moderate Prices. &c., 
Illustrated Price List Post Free. Should see that they are marked 
W. F. S. obtained the only Medal in the Great Exhibition of 1362 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gus MEDAL in the Enternat tional Inventions en 1385 for Mathe- TRADE MARK. 
matical Work. Silver Medal, Architects’ Exhibition, 1336. 
Address:-—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


This mark has been entered by the Inventors and Manufacturer. 


LANTERN STEREOSCOPE. | (ANDERTON’S PATENT.) 


AN BE ADAPTED T‘ NY LA) KN. 
For projecting on Screen Plstures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY CWB PEAK 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST INFLUENCE MACHINES. 


School Porm with 12 = Plates 





= 10 ° 
Harvey and Peak’s Foom, best make, 15in. Plates 4100 
9 99 ” IiJ7im. 4. «. 5100 
20 in. 6100 

Ditto, strongly built for Laboratory yuapeaee 
h 24 in. Plates . - 8100 

SPECIALLY RECOMME NDED. 
Printed by Ricuarp Clay anp Sons, Limitep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 


MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 112 Fourth Avenue, New York.—Tuurspay, September 21, 1893- 
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‘* To the solid ground 
O; Nature trusts the mind which builds for aye.” —\WORDSWORTH. 


No. 1248, Vou. 48.) 





Resfneeed asa Newspaper at the General Post Office.) 


“NEWTON'S ELECTRIC LANTERNS, 


Single, Double and Triple, as made for the Royal Institution of GreatTiciteia | 
the Royal Dublin Society. Oxford and Cambridge Universities, &c. 
NEWTON’S NEW PATENT TRIPLE ROTATING 
ELECTRIC LANTERN. 

The Author of *‘ Optical Projection”’ says of this Lantern :—‘‘ The most | 
complete, convenient, and powerful instrument for scientific demonstratior 
with which Iam acquainted.’ 

The Author of ‘‘ The Book ofthe Lantern”’ says :—‘‘The most complete 
and perfect projection apparatus ever devised.’’ 


ELECTRIC MICROS“OPES FOR PROJECTION. 


OPTICAL LANTERNS AND SLIDES 
Of the Highest Quality for Oil and Limelight. 
Twelve New Sets of Agricultural Slides for Technical Education—Injurious 
Insects, Botany. Roots, Grasses, Mariures, Live Stock, &c. 





Ullustrated Catalogue of Lanterns and Special Apparatusfor Scientific | 


Projection, with Detailed List of Slides, 4d. 


SSIENTIFIC AND PHYSICAL APPARATUS OF EVERY DESCRIPTION. 


Catalogue, 144 pages, 6d. 


NEWTON & CcO.,; 


Manufacturing Opticians to the Queen and the Government, 
v SPECIAL APPOINTMENT 
Tothe Royal Institution of Great Britain and the Science and Art 
Department, 


3 FLEET STREET, LONDON, 























R, & J. BECK, 68 CORNHILL, LONDON, 3.C. 


~ THURSDAY, SEPTEMBER 28, 1893. 


MICROSCOPE 


’ 





[PRICE SIXPENCE. 





[Ali Rights are Reserved. 


BROWNING’ Ss 


“thie” 








Is a superior instrument, well 
adapted for the Student’s use ; 
it is made entirely of Brass, and 
perfectly fitted ; 
body, drawer tube, fine adjust- 


it has a sliding 
ment, A eyepiece, and § in’ 
and } in. objectives. 


£6 2s. 6d. 


PRICE - - 





Illustrated Catal: 


JOHN BROWNING, 
63 STRAND, 
LONDON, W.C. 

- NEGRETTI & ZAMBRA’S 
CLINICAL THERMOMETERS. 


gue post Sree, 











4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Index, 5s. 6d. each, in Meta/ Case. 


4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Lens Front, 7s. 6d. each, in Metal Case. 
Half a Dozen sent free by Registered Post 
breakage, to any country within the Postal U 
NEGREITI& ZAMBRA are the Inventors and 
destructible Index, u,on which principle all Clinical 
present day are mad 


. and insured against loss o 
»on receipt of Remittance. 
Patentees of the In- 
Thermometers of the 







NEGRETTI & ZAMBRA, 


Scientific Instrument Makers 1 to H. M. the Queen and 
servatories New and Green , British and Foreign 


38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE. 


Royal Fam 


Governments, &<. 


ily, O8- 


Telephone No. 6583. Telegraphic Address: “* weg qoneen. - 
Lilustrated Price Lists of Microscopes, Barometers, Thermometers, 
&¢., Sc, ont free bv Post to ali parts of the We ‘orid. 
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UNIVERSITY COLLEGE. ‘LONDON. 

The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indian and Oriental Schools and the Department 
of Fine Arts) will begin on OCTOBER 3. The Introductory Lecture will 


be given at 3.0 p.m. by Prof. W. M. Furnpers Perrig, D.C.L. 
Proressors. 

F. ALTHAUS, Ph.D. +. German. 

T. HUDS )N BE Or .B. Se. Assoc.) Engineering and Mechanical Techno- 
M.Inst.C.E., F.R < logy. 

CECIL BE NDAL :.. ™. oe Sanskrit. 

Rev. T. G. BONNEY, "D.Sc \Geology and Mineralogy (Yates-Gold- 
LL.D., F.R.S., F.G.S. «J smid Professorship). 

eae. BROWN Fine Arts (Slade Professorship). 
Ph RHYS D AV IDS, = LL. D. Pali and Buddhist Literature. 


D. 
ANTONIO FARINELLI, Le& . 
GG FOSTER. TA. D.Sc., F.R. 


« Italian Language and Literature. 


S. Electrical Technology. 





. C. FOSTER, I% R.S. + Physics (Quain Professorship). 

i. S. FOXWEL t . . Political Economy. 

ALEXANDER HEN RY, "Sa, .\ Jurisprudence and Constitutional Law 
LL.B. «./ and History. 

M. J. M. VILL. wA. . D.Sc. . Mathematics. 

A. E. HOUSMAN, M.A. «. Latin. 

W. P. KER, M.A. (English Language and Literature 


**\ (Quain Professorship). 
« French Language and Literature. 
. Hebrew (Goldsmid Professorship). 
. History. 


H. LALLEMANDN, R.-és-Sc. 
Rev. Dr. D. W. MARKS ... 
F.C. MONTAGUE, M.A. 
A. F. MURISON, M.A. ° . Roman Law. 
F. W. OLIVER. M.A... D. Sc. .. Botany (Quain Professorship). 
KARL PEARSON, M.A.. LL.R.... Applied Mathematics and Mechanics. 
W JER ETRIE,.). 
2 J x FLINDERS . ate) Egyptology. 
e. S. PC OLE. TL. sn Archzology (Yates Professorship). 

. P. POSTGATE., MM. A.. Litt. D... Comparative Philology. 
W. RAMSAY, Ph.D.. F.R.S. we » aioe. 
CHARLES RIEU, Ph.D. ... Arabic and Persian. 
F. A. SCHAFER. F.R.S. ... siology (Jodrell Professorship). 
T. ROGER SMITH, F.R.1.B.A.... Architecture. 
J. SULLY, M.A., LL.D. {Philosophy of Mind and Logic (Grote 


0 **\ Professorship). 

L. F. VERNON HARC URT.\c i 

M.A. MInst.C. F Civil Engi 
F. 


WEL DON, 


neering and Surveying. 


W. R. “MM. A. Zoology and Comparative Anatomy 
° ...J (Jodrell Professorship). 

. Greek. 

. Statistics (Newmarch Lecturer). 


“pie 


F.R.S 
W. WYSE, 1... 
H. HIGGS, LL RB 
WATSON SMITH, F. Ys S., 
(Lecturer) 
HUGH STANNUS, “BRI ae ray 
(Lecturer) 
Students are ac jmitted to all classes without previous examination. 
Scholarships, &c., of the value of £2000 may be awarded annually. 
The Regulations as to these, and further information as to Classes, Prizes, 


&c., may be obtained from the aay’ 
. M. HORSBURGH, MA. , Se 


VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. 


ARTS AND SCIENCE > agpapamaaaia 
Session 18 
Full Curriculum for VICTORIA U NIVERSITY and LONDON UNI- 
VERSITY DEGREES IN ARTS AND SCIENCE. Students also Pre- 
pared for Civil Service, Cambridge Higher Local. and other Examinations. 


Chemical Technology. 


* ;Applied Art. 


cretarv 


SPECIAL CURRICULA ARE PROVIDED FOR STUDENTS 
PREPARING F>R BUSINESS LIFE, FOR TECHNOLOGICAL 
CHEMISTRY, FOR ENGINEERING, AND FOR ELECTRO- 


TECHNICS. 
Physical, Enzineering. Biological, and Chemical Laboratories. 
Laboratory Work for Professional and other Students. 
All Classes open to Male and Female Students of 16 and upwards. 
dents admitted in their sixteenth year subject to preliminary examination 
PROFESSORS AND LECTURERS. 


Practical 


Stu- 


Greek . Prof. RENDALL, M.A. 
Latin . Prof. STRONG, M.A., LL.D. 
French - Mons. A. E. LAMART. 


- KUNO MEYER, Ph.D., 
. CHEVALIER LONDIN 


sh Literats ure ad Prof RALEIGH, M.A. 


lish Language 
. Prof. MACKAY, 3 > 
hilosor ne Prof. M‘CUNN, 
Art of F: ducation ... Rev. W. H. WOODWARD, B.A. 


Political Economy and pr, ff. GONNER, M.A. 


Commercial Scienc 
eco eee oo PrOe, JENKS, M.A 

ee Prof. CAREY. M.A. 
. Prof. OLIVER LODGE, LL.D.. D.Sc., F.R.S. 
. Prof. HELE SHAW, M.Inst.C.E. 
.. Prof. CAMPBELL BROWN, D.Sc. 
.. Prof. FRANCIS GOUCH, M.A.. B.Sc., M.R.C.S. 
.. Prof. HERDMAN, D Sc., F.R.S., F.L.S. 

. R. 7. HARVEY GIBSON, M.A., F.L.S. 

J. L. HOWARD. D.S 


Teutonic Languages 


i: DCL. 









Physi o graphy. ae ah 
An Entrance Examination for intending Students § in their 16th year will be | 


held on September 29 and 3 Candidates for this Examination to send in 
their names to the Princ ipal t not later than SEPTEMBER 23. 

SESSION commences OCTOBER 2. Registration of Students 1rtor 
‘and 2 to 4 p.m., on Thursday and Friday, September 28 and 29, and Satur- 
dav, September 30, from 10.30 to t p.m. 

Evening Classes commence October « }. 

Full Prospectus on application to the CoLLece REGISTRAR. 
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cay payee LONDON. 
by Prof. T. G. BONNEY, D.Sc.., LL.D., 


General Courses begins TUESDAY, OCTOBER 10, at Noon. 

Special Course for Engineering Students on Monday, at 1 p.m., begi inning 
on Monday, October 9. 

Preparatory Classes for the B.Sc. of the University of London and for 
other special purposes begin on Monday, October g. at 2 p.m. 

For further Particulars apply to J. M. HORSBURGH, M A., Sec. 


UNIVERSITY COLLEGE, LONDON. 


LECTURES ON ZOOLOGY. 
The GENERAL COURSE OF LECTURES ON ZOOLOGY, by 





UNIVE RSITY 


Lectures on GEOLOGY, 
4% a 





Prof. WELDON, M.A., F.R.S., will commence on WEDNESDAY, 


| OCTOBER 4, at 1 p.m. 


and ORIGINAL 


A Special Cuurse of Six Lectureson “ The Statistics of Animal Variation.” 
will be given on Tuesdays at 3 p.m., commencing NOVEMRER 7. A 
Syllabus of these Lectures is being prepared, and may be obtained at the 
Office of the College about the middle of October. 


J. M. HORSBURGH, M.A. A.. Secretary. 


ne BACTERIOLOGY. 
KING’S COLLEGE, LONDON. 


The Laboratory is open daily from roa.m. to 5 p.m. for INSTRUCTION 
RESEARCH. 
Attendance for one month. £5 
Special Post-Graduate Course, Fridays, It a.m. tor p.m., £2 2s. 
Evening Class, Monday, 7 p.m. to 9 p.m., £2 2s. 

Evening Class on Fermentation, W ednesdays, 7 p-m. togp.m., £2 25. 
For Syllabus apply to the SECRETARY. 


PRACTICAL PHYSICS. 
KING’S COLLEGE, LONDON. 


A Course in Practical Physics will be held every Wednesday Eveni g 
during the Winter and Summer Session, commencing OCTOBER, 1 
‘The Instruction will be adapted to individual requirements, 
Course may be especially brought before the nutice of Students pr 
for the London B.Sc. Examinations. 
For Terms and further particulars apply to 
H. SYDNrY JONES, B.A., Demonstrator. 


SS. 
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INSTRUCTION IN FOOD ANALYSIS. 
MEDICINE LABORATORIES. 
KING’S COLLEGE, LONDON. 
Prof. WILLIAM R. SMIIH, M.D., D.Sc., F.1.C. 
G. N. HUNTLY, Assoc. R.C.Sc. Lond, 
A Special Course in Food Analysis for those desirous of qualifying 


Public Analysts has been arranged in the ab a Laboratorie 
For full particulars anoly to Ww. CUNNINGHAM, 


KING’S COLLEGE, LONDON. 
CHEMICAL DEPARTMENT. 

The Analytical Laboratories under the direction of Prof. Towson and 
Demonstrators, will reopen for the ensuing Session on MONDAY, 
OCTOBER 2. ‘The Laboratory is open daily, except Saturday, from 1o 
ull s. 

The Daniell Scholarship. value £40, for Original Research done in the 
Laboratory, will be awarded i in March, 1894. 

For further Particulars apply to the SEckETARY, King’S College, W.C. 





STATE 


Director : 
Demonstrator : 


as 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The College represents the Faculties of Science and Engineering in the 
University of Durham, and is open to Students of either sex. 

In addition to the Departments of Pure Science, complete Courses of In- 
struction are provided in Agriculture, Engineering, Naval Architecture, 
and Mining. There are also Departments of Literature, Classics, History, 
Modern Languages, Fine Art. &c. 

The Session commences SEPTEMBER 25, 1893 

Full Particulars will be found in the College Calendar, Price 1s. 
spectuses will be forwarded on application, fe 

H. E. STOCKDALE, Seesetary. 


Pro- 


The DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The Council invite Applications for the LECT URESHIP i in FRENCH 
and ITALIAN. The Stipend attached to the post is 
Application’ and Testimonials must be sent to the a not later 


than UCTOBER 9, 1893. 
H. F. STOCKDALE, Secretary. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWYTH. 


The Council invite Applications for the Appointment of DEMON- 
STRATOR and ASSISLANT LECTURER in PHYSICS at a Stipend of 


£120. 


Full Particulars of Duties, &c.. may be obtained from the undersigned, 
to whom Applications, together with Copies of ‘Testimonials, must be sent 
on or before OCTOBER 10 next. 

T. MORTIMER GREEN, Registrar. 
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SEPTEMBER 28, 1893] 


ROYAL GEOGRAPHICAL SOCIETY. 
EDUCATIONAL LECTURES. 

A Cour-e of Twelve Educz ational Lectures on the ‘' Principles of Geo- 
graphy as Applied to Commerce” has been arranged bie the Council of the 
Society, and will be delivered, by the permission of the Board. in the 
Theatre of the London Institution, Finsbury Circus, E C., oa Tuesday 
Evenings, at 6 o'clock, commencing on OcT¢ IBER >. The Lectures will 
be delivered by Dr. H. R Mitt, Oxford University Extension Stati Lec- 
turer, Librarian to the Royal Geographical Society, and will be illustrated 
throughout with the oxy-hydrogen lantern, 

Tickets for the Course, price 6s., may be obtained at the Society's Office, 
1 Savile Row, W., orat the !.ondon Institution. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 
SCHOOL OF SCIENCE. 
PENYWERN IIOUSF, 2‘and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.F.E. 
CAPIT), M.I.E.E., M.1.M.E. 


Laboratories, Dynamo vig Steam Engine, 
with Machine fools, Pattern Shop, &c. 





SEN1OR-I NSTRUCTOR— 


Engineering Worksh>p 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining a ange for Science Students in Mathematics, Physics, Che- 
mistry, Biolozy. Geology, and Mineralogy, and Preliminary Training for 
Students entering ¢ Cooper’ s Hill and the Central Institution 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Sixty-third Session of the Medical Department opens OCTOBER 2 
The Twentieth Session of the Department of Science, Technology, and 
Arts begins OCTOBER 3. 

The Classes prepare for Professions, Commerce, and University Degrees 
in Arts, Science, and Medicine. The Physical, Chemical, Biological, Engin- 
eering, and Leather Industries Laboratories. and the Weaving Sneds, 
Dye-house, and Printing Rooms, will be open daily for Practical Work 

The following Prospectuses may be had free from the REGISTRAR :— 

(1) For Regular Day Students. 

(2) For Occasional and Evening Students. 
(3) Classes in Agriculture. 

(4) For Medical Students. 


A _A Hall of Residence for College Students has been established. 


BEDFORD COLLEGE, LONDON > 
(FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 

The SESSION in the COLLEGE, ART SCHOOL, and TRAINING 
DEPARTMENT begins on THURSDAY, OCTOBER 5. Students are 
expected to attend on Wednesday, October 4, at 2 o'clock, to enter their 
names. The Inaugural Lecture will be delivered by Prof. Ricker, on 
OCTOBER 4. It will begin at 4.30. 

EVENING LECTURES. 

Evening Courses of Forty Lectures each will be given twice 

Chemistry, English Language, German, Latin, and Mathematics. 
LUCY J. RUSSELL, Hon. Sec. 


a week in 


UNIVERSITY COLLEGE, LON DON. 


DEPARTMENT OF GENERAL PATHOLOGY AND 


BACTERIOLOGY. 
A. BACTERIOLOGY 

The New Bacteriological Laboratory of the above Department will be 
Opened for Class Work “and Original Research on OCTOBER 2. Gentle- 
men wishing to study Bacteriology may do so under any of the following 
Divisions of the Subject :— 

(a2) General Course of Practical Bacteriology. 

(6) Course of Bacteriology in connection with the Course of Hygiene 
designed to meet the Requirements for the Examination for the Diploma of 
Public Health. 

(c) Bacteriological Chemistry. 

(d¢) Original Research. 

For further Particulars apply to Assistant-Professor Boyce, at the 
La boratory 
Bb. CHEMICAL PATHOLOGY. 

Arrangements have now been completed in the Department of General 
Pathology for the teaching of Chemical Pathology, as we ell as provision for 
the carrying out of Original Research in the same subje 

For further Particulars apply to Dr. V x Harve 
tory. 





y, at the Labora- 
VICTOR HORS.EY F-.R.S., Professor of Pathology 


EMPLOYMENT WANTED by LADY as 
TRANSLATOR or FOREIGN CORRESP :NDENT, Engli 
French, German, Italian, Polish. Line Typewriting and Shorthand. 

A. P.”” 60 Greek Street, Soho. 


REQUIRED by Assoc. Roy. Coll. Sci. (1st Cl. 
and Prizeman), post as DE MONSTRATOR | or LECTURER on 
CHEMISTRY Five years’ training at the R.C.S. London.— 
“A R.C.S.,” 1 Havelock-terrace, Southampton 
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THE ILLUSTRATED ARCHAOLOGIST. 


Contents ov Number ror SEPTEMBER, 1893 
SOME CARVED DOOR POSTS IN BRUSSELS By ArtuurE vu 
With Seven Illustrations. 
STONEHENGE. By r ncar Barcray 
NOTES ON SOME OF 
ARGYLLSHIRE. 
Jilustrations. 
THE ROMAN CITY OF SILCHESTER. By Hucu W. Younc. With 
Five IT-lustrations 
WOOD-CARVING IN Tae TROBRIANDS,. By Prof. A. C. Happow, 
With Six Illustrati- 
NOTES ON ARCH OL OGY AND KINDRED SUBJECTS.—Laun- 


ceston Priory.—Recent Discoveries of Early Christian M »numents.— 


With Four Tilustra*ions 
1HE SCULPTURED TOMBSTONES OF 
By R. C. Granam, FS.A.Scot. With Seven 


Hbiscovery of a Roman Altar at Lanchester, c>. Durham. by Rev. R 
FE. Hooprett, LL.D.—The Oldest +'gam Inservtion.—Discovery of 
an Ogam Inscription at Fordoun, Kincirdineshire, by ALex «NDF 
Hutrcurson.—* Internationales Archiv fiir E thnegraphie.”” by Dav 
MacRitcuie.—" A Very Ancient Industry.’” by Prof. F. W. Rupie 
—Roman Sculpture at Tockenham Church, Wilts, by F. HAVERFIELD 


—Portable Anvils, by J] W. Lexis With Ten Illustrations. 
NOTES IN THE SALE-ROOM. “With Five Hlustrations 
NO : ES ON BOOKS.—Pr af. Steenstrup" s ‘*Yak-Lungta Bracteaterne.’ 
by Prof. GEorGce STEPHENS, of Ci ‘ope nhazen.—The Earl of Southesk s 
**Origins of Pictish Symbo! ism.”""—** The Book of Trinity College, 
Dublin, 1591 to 1891." With Seven Illustrations E y 
CHAS. J. CLARK, 4 Lincoha’s Inn Fields, London, W.C. 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 





CONTENTS of No. 29, 


NOTES AND COMMENTS. 
I1.—THE EFFECT OF THE GLACIAT. PERIOD ON THE 
FAUNA AND FLORA o* THE BRITISH ISLES. 
G. W. Butman, M.A., B.Sc. 
I1—SOME RECENT RESEARC ‘HES ON 
anes, WASPS, AND BEES. 
Georce H. Carrenter, B.Sc 
IIIl.—THE RECENT PLAGUE OF WASPS 
Oswa.p H. Latrer, M.A. 
1V.—BIOLOGICA’. THEORIES VII. THE PIGITS IN A 
BIRD'S WING: A STUDY OF THE ORIGIN AND 
MULTIPLICATION OF ERRORS 
C. Hersert Hurst. Ph D. 
V.—THE PROBLEM ©F VARIATION. 
j. be CuNNINGHAM, M.A. 
VI.—THE NEARCTIC REGION AND ITS MAMMALS. 
\IL—THE BRITISH ASSOCIATION AUDRESSES, 1393. 
Some New Booxs. 
Ositvary. 
News or Universities, Museums, AND SocIertes. 
CorRESPONDENCE. 


OCTOBER, 1893. 


THE HABITS OF 


LONDON AND New York: MACMILLAN & CO. 


PRICE ONE SHILLING NET. 





LECTURE SEASON, 1893-94. 
MR. C, CARUS-WILSON’S 


SCOTOGRAPHOSCOPE. 


A cheap and simple invention for enabling Lecturers to 
ordinary chalks in a darkened room. 


demonstrate with 
Price 17s. 6c. 
Sole Makers—Messrs. NEWTON & CO., 3 Fleet Street, Londopr 


“It really supplies a want which many lecturers must have felt when in 











a room darkened for the lantern.”’— 7émes 
** This last ingenious invention should prove of g 
who illustrate their lectures with dissolving views.”"—Darly Vews 
** This invention of the Sc otograp »ho re wi Ml Pr robabiy be fc msi terat le 
use to lecturers, as it will make the c nO 
illustration possible."—O+2r/ford University Z ré " 
FOR SALE.— -Bi- Unial Oxy-l Hydrogen Dis- 
solving Views paper us complete, in good conditior ch Cor 
densers.—1 bolton Road, Bedford. 


‘ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH) 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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EDWARD STANFORD'S LIST. 


Just Published, Demy 8vo, Cloth, 


ON HAIL. By the Hon. Roto Russet, 


F.R.Met.Soc., Author of ‘‘ Epidemics, Plagues, and Fevers, their 
Causes and Prevention.” With Two Photographs of Hailstones. 


6s. net. 


Also Just Ready, Small Post 8vo, Cloth, 45. 4d. 
BISKRA, and the OASES and DESERT of 
the ZIBANS, with Information for Travellers. By ALFRED E 
PEASE, F.R.G.S. ‘lhree Maps and Illustrations from the Author's 
Photographs. 


Just Publishe4, 563 pp., Demy 8vo. Cloth, 8s. 6a. 


ILLUSTRATED OFFICIAL HAND- 
BOOK of the CAPEand SOUTH AFRICA. A Résumé of the History, 
Conditions, Populations, Productions, and Resources of the several 
Colonies, States, and Territories. Edited by JOHN NOBLE. 

A comprehensive and most instructive survey.”""-— 7 izes 





& 


Recently Published, Demy 8vo, Cloth, rss. 


GUN AND CAMERA IN SOUTHERN 
AFRICA. A Year of Wanderings in Bechuanaland, the Kalahari 
Desert, and the Lake River Country, Ngamiland. with Notes oa 
Colonisation. Natives, Natural History, and Sport. By H. ANDER. 
SON BRYDEN. With numerous Illustrations and a Map of the 
Author's Routes. 

**Next to Mr. Selous, he is perhaps the best-known 

South Africa."—Pall Mall Gazette. 


big game hunter in 


Recently Published, Large Post 8vo, Cloth, 16s. 


THE PARTITION OF AFRICA. | 
SCOTT KELTIE, Assistaat-Secretary to the Royal Geographical 
Society, Editor of *‘ The Statesmin’s YVear-Book.’” With 21 Maps. 

**In this book the wonderful story of African development is lucidly and 
picturesquely told.”"—Dazly Vews. 


By J. 


London: EDWARD wihsimeniabacet 26 and 27 Cockspur Street, S.W. 





THE 


MEDICAL MAGAZINE. 
IMPORTANT TO STUDENTS OF MEDICINE AND SCIENCE. 
The OCTOBER NUMBER is Now Reaty. 


CONTENTS :— 
I.—ON THE CARE OF INFANTS AND YOUNG CHILDREN, 
ACCORDING TO THE BIBLE AND TALMUD. 
By James Fintayson, M.D 
II.—A DOCTOR’S LIFE IN THE ARMY. Part III. 
IlI.—MEDICAL DEFENCE: Medical Defence Union—The London 
and Counties Medical Protection Society. 
1V.—CONTAGION AND CONTAGIOUSNESS. 
By A. A. KANTHACK. 
V.—REVIEWS: After Sainte Beuve—The Climate of Rome and the 
Roman Malaria. 
VI.—NOTES. 
VIL—NOTICE TO READERS. 


ViIL—THERAPEUTIC, DIETETIC, AND SANITARY NOTES 
OF THE MONTH. 
IX.—MEDICAL SCHOOLS: St. Mungo’s College, Glasgow: Sheffield 
School of Medicine ; Royal Westminster Ophthalmic Hospital. 
X.—FOREIGN MEDICAL SCHOOLS: Berlin, Bonn, Paris, 


Vienna. 
XI.—REVIEWS: A Treatise on Human Anatomy 
By Various Authors. 
Diseases of the Skin. 
By H. Rapcuirre Crocker, M.D. 
XIIL.—LIST OF BOOKS USEFUL TO STUDENTS. 


Special attention is directed to the Section which is each month to be 
devoted to Fureign Universities and Schools of Medicine. It is intended 
for the purpose of giving concise and accurate information to Senior Students 
and others intending to study abroad, concerning the Course of Lectures, 
facilities for Clinical and Laboratory Work, cost of Living, Fees, &c., at all 
the Principal Centres of Scientific Teaching on the Continent. 


Price 2s. 64. 15s. Half Yearly. 
May be obtained through any Bookseller or from the Publishers. 
MESSRS. SOUTHWOOD, SMITH, & CO., 
4 Kinc Srreet, CHEAPSIDE, LONDON, E.C. 
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In Demy 8vo, Cloth, 450 pages, and Illustrated with 
263 Figures. Price 18s. net. 


ZOOLOGY OF THE INVERTEBRATA 


A TEXT-BOOK FOR STUDENTS. 
BY 


ARTHUR E. SHIPLEY, M.A. 
FELLOW AND AssIsTANT TuTor oF Curist’s COLLEGE, AND 
DEMONSTRATOR OF COMPARATIVE ANATOMY IN THE UNIVERSITY oF 
CAMBRIDGE. 

** The book is well illustrated, well indexed, and conveniently arranged.” 

_ N atural Science. 
* Has been compiled with great judgment as well as evident care, and 
covers the results of the latest research.”’"— 7he Speaker. 
** Good throughout.”—Westminster Review. 
* One of the best works that have receatly been published on this subject.” 
—Lancet. 
‘As regards letterpress and illustrations the volume is admirably got 
up. and it ought at onceto take its place as the standard text-book on the 
subject of which it treats.".—Land and Water. 


Medium 8vo, Boards, Leather back 


A DICTIONARY OF BIRDS. 


BY 
ALFRED NEWTON, 
ASSISTED BY 
HANS GADOW. 


WITH CONTRIBUTIONS FROM 
RICHARD LYDEKKER, B.A., F.G.S., 
CHARLES S. ROY, M.A., F.R.S., 
AND 
ROBERT W. SHUFELDT, M.D., 
Late United States Army. 
COMPLETED IN FOUR 
Parts 1 and 2 now ready. 


Price 7s. 6d. net each. 


TO BE PARTS. 





In Quarto, Cloth. Price 12s. 6d. 


ZOOLOGICAL ARTICLES 


Contributed to the “Encyclopedia Britannica.” 


BY 
E. RAY LANKESTER, 


M.A., LL.D., F.R.S., Linacre. Professor 1N THE UNIVERSITY OP 
OxForb. SS 


To which are added Kindred Articles by 


W. JOHNSON SOLLAS, LL.D, F.R.S., 
Professor of Geology in Trinity College, Dublin. 
LUDWIG VON GRAFF, Ph.D., 
Professor of Zoology in the University of Graz, Austria. 
A. A. W. HUBRECHT, Fh.D., LL.D., 


Professor of Zoology in the cE 'D ce of Utrecht. 
A. G. BOURNE, * 
Professor of Biology in the et Ma Sates Mairas. 
W. A. HERDMAN, D.Sc. 


Professor of Natural History in the University College, Liverpool. 
In Demy 8vo, Cloth. 


INVESTIGATIONS 
MICROSCOPIC FOAMS and on PROTOPLASM. 


PROF. O. BUTSCHLI. 


E. A. MINCHIN, 


Translated from the German by 
B.A. Oxon. 


Illustrated. [Jn the press 


BLACK, 





Lonpon: ADAM anp > CHARL ES 
SOHO SQUARE, W. 
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IMPORTANT WORKS 
ON SALE BY - 


MACMILLAN & BOWES, 


CAMBRIDGE. 


AGNESI.—Analytical Institutions. 2 Vols, 180t. 14. 

AIRY, SIR G. B.—Mathematical Tracts. 4th Edition. 1858. 
18s. 

APIAN.—Cosmographia. 1564. 155. 

APOLLONIUS. Pergzus. Conicorum libri 8. Ed. Halley. 
1710, 50s. 


ARAGO.—(Euvres. 17 Vols. 1861-62. £3 39. 

ARBOGAST.—Du Calcul des Derivations. 1800. 18s. 

ARCHIMEDES.—Opera. 1792. 12s. 

BARLOW, WM.—Magnetical Advertisements. 
AS 5s. 

BENTLEY, J.—Hindu Astronomy. 1825. 12s. 

BERNOULLI,—Ars Conjectandi. 1713. 9s. 

BERTRAND.—Calcul Differentiel et CalculIntegral. 
1864-70. £8 8s. 

BESSEL.—Fundamenta Astronomiz. 1818. 9s. 6:7. 

BLUNDEVIL, THOS.—His Exercises. 1636. 36s. 

BOOLE.—Differential Equations. 1859 ; and Supplementary 
Volume. 2 Vols. 32s. 

BORNE.—A Regiment for the Sea. 1631. £2 23. 

BRIOT AND BOUQUET.—Fonctions Elliptiques. 


1616. 


2 Vols. 


1875. 


30s. 
BUTEONIS.—Opera Geometrica. 1559. 18s. 
CARMICHAEL, R.—Calculus of Operations. 1855. 12s. 
CARRINGTON.—Spots on the Sun. 1863. 9¢. 
CAUCHY.—Exercices de Mathématiques. 5 Vols. in 4. 
£5 55. 
CAUCHY.—Nouveaux Exercises de Mathématiques. 1835-6. 
305. 


CAUCHY.—Résumés Analytiques. 5 Parts. 1833. 255. 


CAUCHY.—Exercices d’Analyse. 4 Vols. in 2. 1840-47. 
£5 55. 

CLAVIUS.—Opera Mathematica. 5 vols. in 4. 1612. 30s. 

CODDINGTON.—System of Optics. 2 Vols. 1829-30. 


215. 

COLEBROOKE.—Algebra, Arithmetic, and Mensuration 
from the Sanscrit of Brahmegupta and Bhascara. 1817. 
18s. 

COTES, ROGER.—Harmonia Mensurarum. 1722. I0s, 6. 

DELAMBRE.—Astronomie. 3 Vols. 1814. 30s. 

DE LA RIVE.—Electricité. 3 Vols. 1854-58. 15s. 


DE MORGAN. —Trigonometry and Double Algebra. 1849. 
18s. 

DE MORGAN.—Budget of Paradoxes. 50s. 

DIGGES.—Pantometria. 1571. £2 2s. 

DIGGES.—Stratioticos. 1579. 42 2s. 

DIOPHANTUS.—Arithmetica. 1621. 30s. 

ELLIS, R. LESLIE.—Mathematical Papers. 1863. 8s. 


ENCYCLOPAEDIA OF PURE MATHEMATICS. 3 
Vols. 1847. 18s. 
EUCLIDIS OPERA. Venetiis. 
EUCLID. CEUVRES. Peyrard. 
EUCLID.—Elements of Geometry. 
tion. 1570. £2 10s. 
EULER. —Analysin Infinitorum. 
EULER.—Theoria Motuum Lune. 1772. 12s. 
EULER.—Opuscula Analytica. 2 Vols. 1783-85. 215. 
FLAMSTEED.—Historia Coelestis. 1712. 18s. 
FLAMSTEED.—Atlas Coelestis. 1781. 15s. 
FOURIER.—Théorie Analytique de la Chaleur. 
£2 10s. 
GALILEI.—Systema Cosmicum. 1699. 12s. 
GAUSS, C. F.—Werke. 6 Vols. 1863- 74. £6 10s. 
GILBERT, WM.—De Magnete. 1633. 45 5s. 
GRAHAM, THOS.—Chemical and Physical Researches. 


1517. 305. 
3 Vols. 1814-18. 42s. 
First English Trans/a- 


2 Vols. in I. 1797. 165. 


1822. 


£3 35. 
GRANT. —History of Physical Astronomy. 18 


52. 125. 
GREGORY, D. F.—Mathematical Writings. 1865. 
GUNTER, E.—Works. 1673. 6s. 60. : 
HALLIWELL, J. O.—Rara Mathematica. 1839. 45. 6d. 


HAMILTON, SIR W. R.—Lectures and Elements of 


Quaternions. 2 Vols. £7 10s. 
MACMILLAN & BOWES, Cambridge. 


SCIENCE INSTRUMENTS. 


SOSSSSCSSSCOSCOES 


An Illustrated, Priced, and Descriptive Catalogue of the Instru- 
ments of Science which are used in teaching and demonstrating 


| every branch of Physical Science, as well as of the Instruments 


Just Published. 


which are used in Original Research and in the applications of 
Science to Technical Industries and Pursuits. 


PRICE TO NON-CUSTOMERS, Qs, 6d. POST FREE. 


SOSCSSCSSCSCSCSOSCOSE 


BRADY & MARTIN, 
NORTHUMBERLAND ROAD & 29 MOSLEY STREET, 


Newcastle-on-Tyne. 
PARTNERS— 


N. H. MARTIN, C. E. STUART, B.Sc., H. SPARGO, A.Sc., F.1.C. 


Instrument Company. Cambridge. 


Addressall communications ‘‘ Instrument Compary, 
C.mbridge.’’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


OUR HOUSEHOLD INSECTS; 


An Account of the Insect Pests found in 
Dwelling Houses 
By EDWARD A. BUTLER, B.A., B.Sc. Lond. 
With 7 Plates and 113 Illustrations in the 
Text. Crown 8vo. Price 6s. 


London: LONGMANS, GREEN, & CO. 


Now Ready, Cloth, 8vo, 250 pp., Price r2s. net, Postage 4}d. 


AN INTRODUCTION TO THE sTUDY OF TIIE 


DIATOMACE &. 


By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY 


By JULIEN DEHY, F.R.M.S. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 





Now Ready, Profusely Illustrated, Price 75. 6a. 


PEDDIE’S 


UNIVERSITY MANUAL OF 


PHYSICS. 


London: Bailliére, Tindall & Cox, King William Street, Strand. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. 
PRAEGER, B.A. 
Vol. 1 (1892), Price 3s. 6¢. Vol. 2(1893) will be sent in Monthly Parts to 
any Address for ss. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent) 


SIMPKIN, MARSHALL, HAMILTON, KENT, & CO 


LLOYD 


London: 


Just Published, Price 3s. Free by Post, 3s. 44¢ 
THE OWENS COLLEGE CALENDAR 
FOR THE SESSION 18 ee 
MACMILLAN & CO., J. E. CORNISH, Manchester. 
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A MAGNIFICENT BINOCULAR MICROSCOPE, 
By ROSS. Equat ro New. BArGalin. 


Consisting of improved Binocular Stand, Draw Tube, Two Eye-pieces, 
coarse and fine adjustments for focussing, graduated concentric Rotary 
Stage, hiing 1 inch rectangular motion, rack and screw movements, 
graduvted Sub-stage for holding illumin+ting polarising apparatus. Dia- 
phragm, Plate. Plane, and Concave Mirrors, and Wenhan Binocular 
Arrangement ; fitted in elegant brass-hound case. The following apparatus, 
fitted in Polished Mahogany Case, viz. large Condensing Lens on Stand 
Expensive Micro-Spectroscope, double Nose-piece. Ross 4 improved 
Achromatic Condensers; Ordinary ditto ; Wenh im IIluminator ; ’ Polarising 
Apparatus with Revolving Szlenites, &c., Wenham Paraboloid, Side Re- 
flectors, Compound Compressorium, ditto s naller. 3 large Animalcula Cages. 
Lieberkuhn for 1 and 1} powers. Black glass Polariser, silver Side Re- 
flector, sma!l Condensing Lens. Three Dark Wellsand Holder, Spo: Lens. 
Amica’s Priss m on Stand, Frog Plate, Troughs, and other smaller Apparatus; 
also Eye-pieces, Pair of B. C. D., also F. ‘and F. single, and the following 
finest Objectives, viz. :—3 inch, 2 inch ditto. r} inch ditto, r inch ditto, 3 inch 
ditto, 4inch ditto, 4% inch ditto. 4 inch ditto, } inch ditto, } inch ditto, 
ill by Ross; also 7, by Powect & LEtayp, an aluminium quadruple Nose- 
piece, a'so a fine Microscopic Lamp, Fiddians, with Condenser, Reflector 
and Universal Adjustment, in Mahogany Case; 52 choice Objects, in polished 
Mahogany Case ; also two boxes, containing 48 choice Objects; and case 
with 12 dozen Physiological Objects; also other apparatus for mounting 
&c. Cost nearly £200; will be sold a bargain. Apply to W. C. Hucues, 

Brewster House, Mortimer Road, Kingsland. 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


WIMSHURST 
MACHINES. 


With Glass Plates, all sizes, double and multiple, 
also with Ebonite Cylinders with and without 
Glass Cases. Batteries, galvanic and medical 
Telephones, Galvanometers, pocket, lecture-table 
and laboratory, School Apparatus of every de- 
scription. 
Larce CaTacocue, Fifth Edition, Royal 8vo 
144 pp. 700 Illustrations, Post free, 74. 


KING, MENDHAM & Co., 


Western Electrical Works, Bristol. 


Lenion Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acent.) EsTABLisHED 1876, 








_ LANTERN STEREOSCOPE. | 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief, 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


WIMSHURST 
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School Form with 12 in, Plate ove 
16 in a 10 8 
Harvey and Peak's Form, best make, 15in. Plates 4100 
” 99 ” 17in. 5» .« 81060 
20in. , .. 6100 
Ditto, strongly built for Laboratory purposes 
h 24 in. —— - 8100 
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COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers. Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 4as. 

New Price List of Minerals. Rocks, and Stvratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s.6d.each, Post Free 
CaTALoGuss GRATIS. 
ABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.c. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Hammers, Chisels, Hammer-straps, and Collecting Bags always in stock. 
Specimens of Rocks and Minerals cut and polished, and Card-trays and 
(slass-topped Boxes manufactured on the premises. Rock-slides made to 
order. Physio graphical, Geol gical, Mineralogical and Conchological 
Collections furnished in accordance with individual requirements. Skins 
and Skeletons prepared. 

To be had on application, Price 6¢., Post-free 7¢., Nos. 1 and 2 of Tue 
GLAcIALists’ MaGaZInE, a New Monthly Journal for the Record and 
Discussion of Glacial Phenomena, edited by P. F. Kenpact, F.G.S., with 
the assistance of Messrs. Warren Upham, De Rance, and Lomas. 


COLLECTIONS or MINERALS, ROCKS, of FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 
And Illustrating the various Manuals, &c., as used at all Colleges. 

Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 

Collections for Travellers, Prospectors, &c. ‘Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
of localities. All one price, 1s. 6¢. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 


and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JSJAS. R. GREGORY, 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carventer, Esy, Prof. Fornes. New 
‘lriple constructed for B. J. MALpEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
Guinness, Madame Apetina Parti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Noveities Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, 5¢. Smaller do., 6¢. Pamph- 
lets Free. —HUGHES, SPECIALIST, Brewster House, Mortimer Road, 
Kingsland, N. 








- (ANDERTON’ —) PATENT, 


INFLUENCE MACHINES. 





SPECIAL ” RECOM: WENDED. 
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BEST RAPER’S INK (DIGHROIG) CONCHOLOGY._ 


BLACK When this Ink is used writing 





New and interesting Species of Recent Shel!s from Borneo, Philippine 


becomes a pleasure. Islands, China, &c., &c. 
IN K COLLECTIONS AND SPECIMENS BOUGHT. 
May be had from all Stationers. COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 


KNOWN a ee EXCHANGES MADE FOR SPECIES NOT IN STOCK. 
Can beobtainedin London,through Messrs. Barctay & Sons, Farringdon GLASS-TOPPED BOXES, CARD TRAYS, &e. 


Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
Street ; and to be had of all Stationers. and supplied promptly at moderate prices. 


BEWLEY & DRAPER (Limited), Dublin. | Ee ee te. ah geo. 


Circular, from 1s. per dozen. 








. : " Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
HO LLOWAY Sy Ol NTM E NT | shana List on ApHication. 


CURES | HUGH FULTON (Conchologist), 
Gout, Rheumatism, Lumbago, Sciatica, | 216 KING’S ROAD, LONDON, S.W. 
Cuts, Bruises, Sprains, &c. om 


INVALUABLE FOR ALL SKIN DISEASES. Ss A M U E L H E N sO N, 


Holloway’s Ointment and Pills may be obtained of LAPIDARY MINERALOGIST, é c. 
all Medicine Vendors. ESTABLISHED 1840 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 


u VI N G S P EC T M E N Ss FO R Beet fal “Tarved Genncend Opals, Labradorite, Rock Crystal, 
TH E M IC ROSCO Pp E. , ee le of New Minerals suitable for Collectors and Museums 


The Fine-t Collection of Mecha Stones ever made now on View. 





Volvox globator, Spongilla fluviatilis, Limn:as ceratophylli, Lacinnu Diatomaceous Karth, Hakodadi Da Colle s and Apparatus 
laria_socialis, Plumatella repens, and other objects of Pond life ; Ameeba, Sunleus 4 Poosgeress. aantndianel pinanens sad Apyansine Se 
Vorticella, Spirogyra, Chara, &c., for Students of Biology. Specimen, with LESSONS GIVEN. 


Drawir g and Description, for One Shilling, Post Free. 


T. E. BOLTON, SAMUEL HENSON, 


FARLEY ROAD, MALVERN LINK. 97 REGENT STREET, LONDON, W. 


~ MESSRS, MACMILLAN AND CO,’S NEW BOOKS, 


THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, F.R:S. 


In Monthly Volumes from October 1. Globe Svo. 55. each Volume. (THE EVERSL“Y SERIES.) 











Vol. I. METHOD AND RESULTS. [Ready. t Vol VI. HUME. 

Vol. If. DARWINIANA. Vol. VII. ETHICAL AND PIILOSOPHICAL 
Vol. III. SCIENCE AND EDUCATION. ESSAYS. 

Vol. IV. SCIENCE AND HEBREW TRADITION, Vol. VIIT. MAN’S PLACE IN NATURE. 


Vol. V. SCIENCE AND CHRISTIAN TRADITION, Vol. IX. ESSAYS IN SCIENCE. 

A TREATISE ON THE THEORY OF FUNCTIONS. By James Harkness, 
M.A., Associate Professor of Mathematics in Bryn — College, Pa., U.S.A., and FRANK MORLEY, M.A., 
Professor of Pure Mathematics in Haverford College, P.A., U.S.A. 8vo, 185, net. 

A SHORT COURSE IN THE THEORY OF DETERMINANTS. By Laenas 
GIFFORD WELD, B.Sc., M.A., Professor of Mathematics, State University of Iowa. Crown 8vo. 7s. 6¢. 

AN ESSAY ON NEWTON'S PRINCIPIA. By Watter W. Rouse Batt, 
Fellow and Assistant Tutor of Trinity College, Cambridge. Crown $vo, 6s. net. 

UTILITY OF QUATERNIONS IN PHYSICS. By ALexanper McAutay, 
M.A., Lecturer in Mathematics and Physics in the University of Tasmania. 8vo, 5s. net. 

INORGANIC CHEMISTRY FOR BEGINNERS. By Six Henry Roscor, 
F.R.S. Assisted by JosepH Lunt, B.Sc. (Victoria). Globe 8vo, 2s. 6d. 

TEXT-BOOK OF GEOLOGY. By Sir Arcuimatp Geikiz, F.R.S. Third 
Edition. Medium 8vo, 28s. [Jmmediately. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 


MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated 
from the Russian by J. W. GREGORY, B.Sc., F.G.S., of the British Museum (Natural History). With a chapter on the 
Petrological Microscope by Prof. G. A. J. COLE, M.R.I.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


INTRODUCTION TO THE STUDY OF POLITICAL ECONOMY. Being 
an entirely rewritten third edition of the Guide to the Study of Political Economy by Luici Cossa, Professor in the Royal 
University of Pavia, Translated by Louis Dyer. Crown 8vo, 8s. 6d. net. 


MACMILLAN AND CO., LONDON. 
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| 313, HIGH HOLBORN, 


NEW AND INTERESTING | 
MICROSCOPIC aaanid « 














a Gs 

Filaria Sanguinis hominis, new and rare oe 3 0 

Anchilostoma duodenale, a very rare entozoon... o I 9 
Toe of Kitten, new and eony eee for Polat 

scope os 6 
Claw of Fowl, 1 new and very "effective for Pol ari- 

scope ove ooo ove ow © 8 6 

Plz ant Bug, Tin; gis, opaque... deo ove oe O t 6 

rra Leone . o 1 6 

Set of 12 Typ ogy Slides i: in Te ase 100 
Pretty Groups of Plates and Anchors from 

Synapta .. ° — ow © 8 6 

o 2 6 
ing Permanent Tooth h diet acing s"Temporary 

Tooth o ee see eee -- O 3 0 

Genus Slide of Aulacodiscus o12 6 

Set of 24 specially 

for dark § ground tion with ~— Lens, 

ove 112 6 

Pasmmanasneune of Fried! 030 


Tests for Adulterations—Pure "Coffee, Pure 
Chicory, Pure Pepper, Pure Mustard, each o 1 © 

Sections of Stems of Exogen, Endogen, and 
Acrogen, double stained, ce cente ead 


on one slide ° o 2 6 
Sections of Stems of ‘Pinus Sylvestris, one, two, 

and three years ‘growth, mounted separately 

on one slide ove o 2 6 


Any of the ahora @idese : sent by. return on receipt of 
remittance for price. 


Cvrassiriep List, representing a Stock of 40,000 First- 


class Objects sent post/ree on application. 


MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICROSCOPE issuitable forinvestigations 
with the highest powers. The quality and Workman- 
) are the finest possible, and it is unequalled for 
ityand convenience of Manipulation by any other 
um size or Student’s Instrument. Price from 





WATSON & SONS’ VAN HEU RCK MICROSCOPE 
combines every Mechs Convenience with the ut- 
most Precisi : Working parts and is 
Unsurpassed »-Micrography and all Research 
of the most delicate nature, 

WATSON & SON’S perfected form cf FINE ADJUST- 
MENT, giving the greatest delicacy of m tion, with- 
out lateral movement, is fitted to all theirinstrument: 





Full lilustratedCatalogueo{ MicroscopesandApparaius 
sent Postfrecon application to 


W. WATSON & SONS, 


Opticians to I1.M. Government, 

LONDON, W.C., 
AND 

78 Swanston Street, Melbourne, Australia. 


Awarded 31 Gold and other Mevals at International Exhi 
bitions for Exce!lence o ‘Manufactures. 


‘leysoqousy ‘mvysuedg 


“WY "SOUd AATSSOUD: 


‘puey us shemje SINIDNIJ OOS y3/0 
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Jaleq alojoq poysoy, ATYZno10yy, ourpuq A19sAg 
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COCOA 


ize Medals Awarded to the Firm. 


BE CAREFUL TO ASK FOR FRY’ 





*soulsuq SUD 0} pu“mMy 1SO4USIH 
‘THONOH BAO WNO1daIG 
uo!IgIUxy sov[eg [eIsAug 


‘SOoANIONA SVP 


sOLLO,, 


$.AU1SS090 


Pure 
Concentrated 


FRY'S 


60 Pr 


S PURE CONCENTRATED COCOA. 


SON, AND RAYMENT, 


MANUFACTURERS: 


IT IS SENT POST FREE. 
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WRITE FOR OUR CATALOGUE. 
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“OPTIMUS” 
MAGAZINE HAND CAMERA. 





Tripod, 


Slides, ‘‘Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, 
P' 


n. 
Plates changed by turning 


Pictures 4} in. by 34 i 
No Dark Slides. 


Carries Twelve Dry Plates. 


@ 333: 
5 eal 
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— Dram 
goa 
i tteene 
a Too 
o nnn 
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a button. 


Fitted with Rapid Euryscope ... 


PERKEN, SON, & RAYMENT, ‘33295, LONDON. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘© To the 


solid ground 


Oy Nature trusts the mind which builds = aye.” —\WVORDSWORTH. 


No. 1249, VoL. 48) _ THURSDAY, O 





Registered as a Newspaper at vw Gene Post Office.) 


“NEWTON'S PATENT 
Scientist's Biunial Lantern, 


AS MADE FOR 
Cambridge and London University | 
Extension Lecturers, &c. 
Highest quality only, £14 145. 



















Projection Apparatus, and Scientific 
and other Slides, Four Stamps. 


NEWTON & CO., 


Opticians to the Queen and 
the Government, 
By Special Appointinent 
TO THE ROVAL INSTITUTION OF GREAT 
BRITAIN, 


3 FLEET STREET, LONDON. 








GRIFFIN’S 


NEW CATALOGUE 


PURE CHEMICALS, 
REAGENTS, 


AND 


MINERALS For ANALYSIS. 


POST FREE UPON APPLICATION. 


JOHN J. GRIFFIN & SONS, 
22 GARRICK STREET, LONDON, W.C. 


New Catalogue of Optical Lanterns. | 


[PRICE SIXPENCE, 


weed Rights are Reserved. 


CTOBE R 5) 5, 1893. 








‘NALDER BROS. & CO., 


16, RED LION STREET, CLERKENWELL 


LONDON, E.C. 
TELEGRAPHIC ADDRESS, SECOHM LONDON, 
TELEPHONE No. 6770. 
MAKERS OF 


Thomson Gaivanometers. | Lenses. 


D’Arsonval Galvano- Wheatstone Bridges. 
meters. Standard Resistances. 
Secohmmeters | Condensers. 
Standards of Self Induc- | Standard Cells. 
tion. Electrometers. 
Micrometer Gauges. Carey Foster Bridges. 
Ammeters. Chronographs. 
Voltmeters. Telescopes. 
ivroscopes._ . Comparators. 
Mirrors and Prisms. Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION. 


NEGRETTI & ZAMBRA’S 


CLINICAL THERMOMETERS. 





4, 5, or 6 inch, with Patent Indestructible and Magnifying 


Index, 5s. 6d. each, in.Metal Case. 


4, 5, or 6 inch, with Patent: Indestructible and Magnifying 
Lens Front, 7s. 6d, each, in Metal Case. 
Half a Dozen sent free by Registered eae and insured against loss of 
breakage, to any country within the Postal Union, on receipt of Remittance. 
NEGRETTI & ZAMBRA are the Inventors and Patentees of the In- 
destructible Index, uyon which principle all Clinical Thermometers of the 
present day are made 


NEGRETTI. & ZAMBRA, 


Scientific Instruntent ae ~ H.M. the Queen and Royal Family, | 06, 
servatories Kew and Greenwich, British and Foreign Governments, & 


| 38 HOLBORN VIADUCT. 

Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE. 

Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 


Tilustrated Price Lists of Microscopes, Barometers, Thermometers, 
&c., &c., sent free by Post to all parts of the World. 
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DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE, 
STEPHEN’S GREEN, DUBLIN. 

SESSION 1893-94. 

The Royal Coliege of Science supplies Courses of Instruction in the 
Sciences applicable to the Industrial Arts, especially those which may be 
classed broadly under the heads CHEMICAL MANUFACTURES, EN- 
GIN EERING, and MINING, 

A Diploma of Associate of the College (A. R.C. Sc., I.)is granted at the 
end of the Three Years’ Course, the required conditions being complied with. 

Four Royal Scholarships, of the value of £50 yearly each, with free 
admission to the Lectures and Laboratories, are attached to the College. 
— are offered for competition each year to Associate Students not being 

Royal Exhibitioners, on the completion of their First Year's Course. 

The Fees payable by Non-Associate Students are—£2 for each separate 
Course of Lectures, £3 for Session—Pure Mathematics, 1st year, £2 for 
term, do., do 

FOR ANALYTICAL CHEMISTRY—£2 for a Special Course of One 
Month: £5 for Three Months; £9 for Six Months; £12 for the entire 
Session 

FOR PHYSICAL LABORATORY—£2 for a Special ag se of One 
Month; £4 per Month (for Six Hours a Day): or £6 for the Session (One 
Hour per Day); £12 for the entire Session. 

FOR ASSAYING—£s for Three Months; 
the entire Session 

FOR ZOOLOGICAL LABORATORY—£2 for a Special Course of One 
Month; £3 for rst Medical or 2nd Arts Course Royal University of Ireland ; 
or £5 for a Special Course of Three Months. 

FOR BOTANICAL LABORATORY—Same as Zoological Laboratory. 

— GEOLOGICAL LABORATORY—£2 for a Special Course of One 


£9 for Six Months; £12 for 


Mo 

FOR DRAWING SCHOOL—£5 for the Session ; £3 for One Term. 

The Chemical, Physical, Botani cal, and Zoological Laboratories and the 
Dra wing Schools are 7 Daily for Practical Instruction, and the Geological 
L aboratory is open for Non- Associate Students at hours to be arranged with 
the Professor. 


Applied Mathematics and \ Prof, W. McF. Orr, M.A. 
Mechanism 
Descriptive Geometry, “Drawing, \ Prof, James Lyon, M.A. 
Engineering, and Surveying . z ‘ 
Chemistry, Theoretical and Prac- 1 Prof. W. N. , HARTLEY, F.R.S., 
tical; and Metallurgy ... .. ..§/ F.C.S., F.R.S.E. 
“(Pr of. W. F. Barrett, F.R.S.E., 
Physics, Theoretical and Practical... | M.R.1.A.,(Dean of Faculty for the 
Session). 












Geology. Prof. G. A.J. Core, F.G.S.,M.R.T.A. 

Mining and Mineral ey Prof. J. P. U’Reirry,C.E., M. R.A. 
Botany «+. eee eee «- Prof. I’. Jounsox, D.Sc., F.L.S. 

Zz Ss ( Prof. A. C. Happon, M.A., F.Z.S., 

DOLOZY wee se nee tee tee ee oe) MER TA. 

Botany, Zoology, Geology, and 

y the Ro ye yal U nivers a of and, and Certifi- 

at d to Medical and « r Stuc sattending the 

Courses, and hysical, Botanic Grom ere ical Laboratories. 





on application at the College; or by letter 


Pr grammes may be o! tained ‘ 
Stephen’s Green, 


addressed to ‘* The Secretary, Roya! College of Science, 
Dublin.” 


The First Term of the Session will commence on MONDAY, OCTOBER 


to 


uiréd 











: be req pass an 
Mathematics and Elem ry 
of Programme, copies of % 

cretaay. 
Prof. J. P, O’REILLY, Secretary 


UNIVERSITY COLLEGE, LONDON. 


DEPARTMENT OF GENERAL PATHOLOGY AND 


BACTERIOLOGY. 


A. BACTERIOLOGY. . 










e above Department wil 
on OCTOBER 2. ¢ 


under any of the followi 








ns of the Subject :— 
ol0gy- 


mn wit 





h the 
Examination 





ment of Genera 






1) z as provision for 
he g al ‘Research in the same subject. 

For further Parti iculars < y to Dr. VaucHan Hartey, at the Labora- 
tory. 

, VICTOR HORSLEY, F.R.S., Professor of Pathology. 

BACTERIOLOGY. 
KING’S COLLEGE, LONDON. 
The Laboratory is open daily from 10a.m. to 5 p.m. for INSTRUCTION 


and ORIGINAL RESEARCH. 
Attendance y ronem onth. 4 
Special Post-Graduate C 
Evening Class, M nday, 
Evening Class on Fonmaes 


For Sy! 


tr a.m. to1 p.m., £2 25. 


ys,7 p-m. togp.m., £2 25. 





and ITALIA 
| than 





NATURE 





onsen 5 5. } Sas 








| BALLIOL COLLEGE, CHRISTCHURCH, 


TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 


A combined Examination for Natural Science Scholarships and Exhibi 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 2x. 189 

Three Scholarships and Three Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The subjects for examination will be Physics, Chemistry, and Biology, but 
Candidates will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to A. VERNON Harcourt, 
Christ Church, Oxford. 


UNIVERSITY COLLEGE, LONDON. 


Lectures on GEOLOGY, by Prof. T. BONNEY, D.Sc.., LL.D., 
F.R.S. 





G. 


General Courses begins TUESDAY, OCTOBER 10, at Noon. 
Special Course for Engineering Students on Monday, at 1 p.m., beginning 


on Monday, October 9g. 
Preparatory Classes for the B.Sc. of the University = Renton and for 
—_ special purposes begin on Mx a October g. at 1 
For further Particulars apply to . M. HORSBU RG H. M.A., Sec. 


UNIVERSITY COLLEGE, LONDON. 


LECTURES ON ZOOLOGY. 

The GENERAL COURSE OF LECTURES ON ZOOLOGY, | 
Prof. WELDON, M.A., F.R.S., 
OCTOBER 4, at 1 p.m. 

A Special Course of Six Lectureson “ The Statistics of Animal Variation,” 
will be given on Tuesdays at 3 p.m., cor nme ncing NOVEMBER 7. A 
Syllabus of these Lectures is being prepared, and may be obtained at the 
Office of the College about the middle of October. 


J. M. - HORSBURGH, M.A., Secretary. 


PRACTICAL PHYSICS. 
KING’S COLLEGE, LONDON. 


A Course in Practical Physics will be held every Friday Evening 
during the Winter and Summer Session, commencing OCTOBE R, 1893. 

‘he Instruction will be adapted to individual requirements, but the 
Course may be especially brought before the notice of Students preparing 
for the London B.Sc. Examinations. 

For Terms and further particulars apply to 
H. SYDNEY JONES, B,A., Demonstrator, 


UNIVERSITY COLLEGE OF V WALES, 
ABERYSTWYTH. 


The Council invite Applications for the Appointment of DEMON- 
STRATOR and ASSISLANT LECTURER in PHYSICS at a Stipend of 
£120 

Fi ull Particulars of Duties, &c.. may be obtained from the undersigned, 
to whom Applications, together with Copies of Testimonials, must be sent 
on or before OCTOBER 1o next. 


ny 
will commence on WEDNESDAY 














T. MORTIMER GREEN, Registrar. 


The ‘DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


The Cou a invite Applications for the LECTURESHIP in FRENCH 
. The Stipend attached to the post is £150. 
Appli ications eral Testimonials must be sent to the undersigned not later 


OCTOBER 9, 1893. 
H. F. STOCKDALE, Secretary. 


The MANAGERS of the BALFOUR ME. 
MORIAL FUND hereby give notice that the BALFOUR STUDENT- 
SHIP will be vacant on OCTOBER 18, 1893. 

The Names of Applicants, together with such information 
m think wr le, must be sent by OCTOBER 17, 1 
. Clark, M.A., Scroope House, Cambridge. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principat—G. W. vE pps B.Sc., M.1.E.E. 
> CAPITO, M.1.E.E., M.1.M.E. 


aboratories, Dynamo = n, Steam Engine, Workshop 
with Machine Tools s, Pattern Shop, &c. 


The 





as they 
» to the 





Senior-INn 


rRucTé 


Engineering 


College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers. for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 
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Sale by Auction. 


TUESDAY NEXT, OCTOBER 1. 
VALUABLE COLLECTION OF HORNS, ANIMAL SKINS, 
INSECTS, ETC. 
MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38, King Street, Covent Garden, on TUESDAY, 
Next, OCTOBER 10, at half-past 12 precisely, a Valuable Collection 
of Horns, Animal Skins, Exotic Insects, Minerals, Fossils, Shells. 
British Lepidoptera, Birds’ Skins, Eggs, ‘and other Natural History 
Specimens, Books, &c., &c. 


On view the Day prior, ro till 5, and Morning of Sale, and Catalogues 
had. 


DUST IN AIR. 


Instruments designed by JOHN AITKEN, Esq., F.R.S., &c., 
and made by WILLIAM HUME, Edinburgh. 


THE POCKET DUST COUNTER 
Has Moist Chamber, Millimetre Scale on glass, Viewing Lens, Graduated 
Measuring Air-pump, 2 Stopercks. In Case, 44 X 3 X 1; Weight, ro ozs. 
PRICE £6 6s. 
THE KONISCOPE, 
For the Study of the Colour Phenomena of Cloudy Condensation, due to dust. 


Half-metre Moist Chamber Glass Ends, Air-pump and Stopcock ; Weight, 
tlb. 1402s. PRICE £3 3s. 


PLATTNER’S COMPLETE BLOWPIPE 
LABORATORY 


FOR GEOLOGISTS, MINERALOGISTS, AND SCIENTIFIC 
VOYAGEURS. 


For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay and Blowpipe Tools and Reagents, with a fine Balance in 
collapsible glass case. Travelling Case measures i 174 X 184; weighs 


so lbs. PRICE £25 12s. 6 





THE CANTILEVER PROJECTION LANTERN. 
Flat and Open Stage, for use at Science Lectures, Physical and Chemical 
Experiments. Shows Lung and Whole Brain Sections for Physiologists 

and Pathologists. Condensers 54 to s inches diameter. 
PRICES from £6 1 
ILLUSTRATED DESCRIPTIVE PAMPHLET. 


WILLIAM HUME, 


SCIENTIFIC INSTRUMENT MAKER, 
2 WEST COLLEGE STREET, EDINBURGH. 


SCIENCE MASTER wanted at once for 
. “HEMISTRY and PHYSICS in good School. Graduate or Royal 
College of Science. Salary £13 o (about), resident. Sa RETARY, 
Association of Assistant Masters’ School, Victoria Park, N.E, Fee, 
half-a-crown. No other charges. 


NATURE 
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IMPORTANT BOOKS 


ON SALE BY 
MACMILLAN & BOWES, 


HARRIOT.—Artis Analytice Praxis. 1631. 125 
<a CAROLINE.—Catalogue of Stars. 1793. 


HOUEL Cale Infinitesimal. 4 vols. 1878-81. Fine copy. 

2 25. 

HUYGHENS.—Opera. 4vols. 1724-28. 2ts. 

JACOBI.—Werke. Vols. 1 to 6, and Supplement Band. 
1881-91. £4 18s. 

JACOBI.—Canon Arithmeticus. 1839. 155. 

JAMIN AND BOUTY.—Cours de Physique. 4 vols. ini. 
1881-83. £2 2s. 

JELLETT, J. H.—Calculns of Variations. 1850. 50s. 

JOULE, J. PRESCOTT.—Scientific Papers. 2 Vols. 
1884-87. 2735. 

KAESTNER.—Geschichte der Mathematik. 4 Vols. 1796- 
1800. 145. 

KEPLER. —Nova Stereometria, &c. 1616. 36s. 

KEPLER.—Tabule Rudolphine. 1627. 305. 

KERSEY.—Algebra. 2 Vols. 1673-74. 105. 6d. 

KIRCHER.—Item Extaticum Coeleste. 1660. 15s. 

KIRCHER.—Ars Magna Sciendi. 1669. 18s. 

LACROIX.—Calcul Differentiel et Calcul Integral, 3 Vols. 
1810. 325. 

LAGRANGE.—CEuvres. 14 Vols. 1867-92. £13 10s. 

LAPLACE,—Mecanique celeste, trans. by BOWDITCH. 
4Vols. £17175. 

LAPLACE.—System of the World, trans. HARTE. 2 Vols. 


12s. 

LAPLACE.—Probabilities. 1814-25. 255. 62. 

LEGENDRE.—Theéeorie des Nombres. 1808, 215. 

LEGENDRE.—Exercices de Calcul Integral. 3 Vols. 
1811-16. £5 10s. 

LEGENDRE.—Fonctions Elliptiques. 1825. 46 6s. 

LONDON MATHEMATICAL SOCIETY.—Proceed- 
ings. Vols, 1-23 (1893). 418 18s. 

MARIE. —Histoire des Sciences Mathematiques et Physiques. 
12 Vols. 1883-83. 48s. 

MASERES.—Scriptores L ogarithmici, 6 Vols. 1791-1807. 
[Wanting 8 pp. of Vol.5.] 44 4 

MATHEMATICAL MONTHLY. —Runkie. 3 Vols. 
1859-61. 38s. 

DE MOIVRE.—Doctrine of Chances. 1738. 125. 

MONTUCLA.—Histoire des Mathematiques. 4 Vols. 
1799-1802. £7 7%. 

NAPIER.—Logarithmorum Canonis Descriptio. 1620 
£5 10s. 

NEWTON.—Principia. 1726. 12s. 

NEWTON. —Principia, in English. 3 Vols. 1803. 255 

PAPPUS.—Mathematical Collectiones. 1660. 255. 

PEACOCK, HERSCHEL, AND BABBAGE 
Examples of the Applications of the Differential and 
Finite Calculus, and Calculus of Integral Differences. 15820. 
12s. 

PRICE.—Infinitesimal Calculus. 4 Vols. 1857-65. 

RECORDE.—Castle of Knowledge. 1556. 43 105. 

RECORDE.—Grounde of Artes. 1579[1577]. £31 

SCHOTT.—Mechanica Hydraulico-pneumatica, 1657-58 
I2s. 

SCHOTT.—Technica Curiosa. 2 Vols. 1664. 21s. 

SCHOTT.—Pantometrum Kircherianum, 1660. 125. 

SIEMENS. —Scientific Works and Life. 4 Vols. 1S8SS-So. 


ve 


345. 
THOMSON, SIR WM. [Lord Kelvin]}.—Molecular 
Dynamics and the Wave-Theory of Light. 1884. 50 
WALLIS, JOHN.—Opera Mathematica. 1656-57. 214. 
WOOD. —Isoperimetrical Problems. 1810. 1S. 
YOUNG, THOS.—Lectures on Natural Philosophy. 2 Vols. 
1807. 28s. 
Ke. &e. &e. 


MACMILLAN & BOWES, Cambridge. 
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EDWARD STANFORD'S LIST. 


Just Published, Demy 8vo, Cloth, 6s. net. 


ON HAIL. By the Hon. Roto Russet, 


F. R.Met.Soc., Author of ‘‘ Epidemics, Plagues, and Fevers, their 
Causes and Prevention.” With Two Photographs of Hailstones. 


Also Just Ready, Small Post 8vo, Cloth, 45. $c. 


BISKRA, and the OASES and DESERT of 


the ZIBANS, with Information for Travellers. By ALFRED E. 


PEASE, F.R.G.S. Three Maps and Illustrations from the Author's 
Photographs. Nena 
Just Published, 563 pp., Demy 8vo, Cloth, Ss. 4:7. 
ILLUSTRATED OFFICIAL HAND- 
BOOK of the CAPEand SOUTH AFRICA. A Résumé of the History, 


> 





litions, Populations, 
nies, States, and 


Con Productions, and Resources of the several 
Colo Territories. Edited by JOHN NOBLE. 
A comprehensive and most instructive survey.""—Zivres 


& 


Recently Published, Demy 8vo, Cloth, 15s 


GUN AND CAMERA IN SOUTHERN 


AFRICA. A Year of Wanderings in Bechuanaland, the Kalahari 
De esert, and the Lake River Country, Ngamiland, with Notes on 
Colonisation, Natives, Natural History, and Sport. By H. ANDER- 


SON BRYDEN., 

Author's Routes. 

Next to Mr. Selous, mas is perhaps the best-knov 
&< “a Africa.” —P all Mail Gazette. 


With numerous Illustrations and a Map of the 


big game hunter in 


Recently Published, Large Post 8vo, Cloth, rés. 


THE PARTITION OF AFRICA. By J. 
scorT KELTIE, Assistant-Secretary to the Royal Geographical 
Society, Editor of *‘ The Statesman’s Year-Book.”’ With 21 Maps. 

**In this book the wonderful story of African development is lucidly and 
picturesquely told.”—Dazrly Vews. 

EDWARD STANFOR 


Lonioa: 26 and 27 Cockspur Street, S.W. 





AN EXAMINATION 


WEISMANNISM. 


BY 


G. J. ROMANES, F.R.S. 


Pp. 221, with Portrait of Professor Weismann, 


PRICE S1x SHILLING3. 


LONGMANS @& CoO. 


THE GEOGRAPHICAL JOURNAL. 
Contents—OCTOBER, 139 


Exploration in the Mustagh Mountains. By W. M. Conway. 
Lieut. Peary’s Arctic Work. By Cyrus C. AbaMs 

The Development of the Australian Natives. By Ernest 
The Konde Country. By the Rev. Dr. Mersnsky 
Maistre’s Journey to the Shari and Benue. 

Mr. Gregory's Expedition to Mount Kenia. 
Geography at the British Association. 

The North Polar Basin. By H. Seesoum. 

Dr. * een North Polar Expedition. 
Onthe Teaching of Physiography. 
Robecchi’s Journeys in the S 
The Monthly Record. 
Literature and Maps of the Month. 
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of a veteran worker, conversant in his younger days with those giants of 
the last generation who, in the heroic age of geological science, piled up the 
mountains on which it is now the privilege of their successors to stand. 


London: HODDER & STOUGHTON, 27 Paternoster Row. 


KNOWLEDGE: 


AN ILLUSTRATED MAGAZINE OF SCIENCE, 
SIMPLY WORDED, EXACTLY DESCRIBED. 
Edited by A. COWPER RANYARD. 


The OCTOBER NUMBER contains :— 
THE LIFE-HISTORY OF A SOLAR ECLIPSE. By E. W. 
MAUNDER 
WHALEBONE AND WHALEBONE WHALES. By R. 
LyYDEKKER 
GALLS AND THEIR OCCUPANTS. By E. A. Butter. 
WHAT IS THE SUN’S PHOTOSPHERE. By A. C. Ranyarp. 
THE CONSTITUTION OF GASES. By J. J. Srewarr. 
THE EARTH IN SPACE. By W. ScnHoo tine. 
LIGHTNING PHOTOGRAPHS AND S)ME PHOTO- 
GRAPHIC DEFECTS. By A. C. Ranyarp. 
PRICE SIXPENCE MONTHLY. 


KNOWLEDGE OFFICE, 326 HIGH HOLBORN. 


Just Published, Price 3s. Free by Post, 3s. 4}d. 
THE OWENS COLLEGE CALENDAR 
FOR THE SESSION 1853-94. 
MACMILLAN & CO., London; J. E. CORNISH, Manchester. 





New Publication. Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892, 
AN ILLUSORY EYE DISEASE. 


CONTENTS :— 
PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. Ropert BruDENELL CaRTER. 

One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NETTLESHIP. 

One Lithographed Moorfields Hospital Form, 
Case No. 3.—Culled from Mr. Joun Couper. 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry SiLcock. 

One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Georce Lawson. 

One Lithographed Moorfields Hospital Form. 
Case No. 54is.—Culled from Mr. CritcuHEett. 

One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT 
Case No. 6.—Culled from Mr. Nerrresuip. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A. FOURNET, 
18 BENTINCK ST., WELBECK ST., LONDON, W. 
Price 2s. 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.’’ 
Price List of Scientific Instruments, sent postfree. 
Illustrated Descriptive List sent on receipt of 18. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 





L. REEVE & CO.S NEW WORKS. 


PRESS. 
The HEMIPTERA. HOMOPTERA of the 
BRITISH ISLANDS. By JAMES EDW anes. F ES. 7 
published in Eight Par rts, with Coloured Plates t 


for Subscribers may be had on application. 
NOW READY. 
THE HYMENOPTERA ACULEATA OF 
THE BRITISH ISLANDS. By EU WARD SAUNDERS, F.L.S. 
Part IT. with 4 Coloured Plates, 5s. Prospectus and Form for S 
cribers may be had on application 
The HEMIPTERA HETEROPTERA of 
the BRITISH ISLANDS. By EDW ARD SAUNDERS, F.L.S 
png he rt volume. Small Edition, with a Structural Plate, 
Large Edition, with 31 Coloured Plates, 
The LEPIDOPTERA of the BRITISH 


ISLANDS. By CHARLES G. BARRETT, F.E.S. Vol. 1. (RHO- 


sp ar 


PALOCERA), with 40 Coloured Plates, =3s. Parts XI. ani XII 
each with 4 ames ed Plates, 5s. Prospectus and Form for Subscriber 
may be had « tERA. 

LEPIDOP’ ERA INDICA. By F. Mos 


Li 2s. F.E.S. Part XV. 15s. Also ~ LL, — 4 gee rloure ome 
. Cloth ; ‘£9 155 2 Half- morocco pectus 
The “COLEOPTERA of. “the “BRITISH 
ISLANDS. By the Rev. Canon FOWLER, M.A., F.L.S. Large 
Edition, complete in 5 vols. with 180 Col ured —— £4 Swail 
Edition, complete in 5 vols. with 2 Structural Pl at 


CATALOGUE OF BRIT ISH COLEOP- 


_, >. SHARP, M. = one pe and Rev. oa Fi rapa 


M.A., »5. Price 1s. 6d. ; i on one side only for label! 
The STRUCTURE Pand LIFE- HISTORY 
of the COCKROACH. An Introduction to the Study 


By L. C. 1 ag F.R.S., and Prf. ALFRED DENN ¥. 
Woodcuts, 75. éd. 


The BUTTERFLIES of EUROPE. De- 


scribed and Figured by H.C. LANG, M.D., F.L.S. With 82 Coloured 


ry ates, containing upwards of 900 Figures. 2 vols. super-royal = 

The. ‘PHYSIOLOGY of the INVERTE- 
BRATA. - A A. B. pr ndash. Ph De, F.R.S. (Edin.), F.C.S. 
Demy Svo, with 81 Illustratior 


BRITISH FUNGI, PHYCOMYCETES and 
USTILAGINE. By GEORGE MASSEE. 8 Plates, 7s. ¢ 

BRITISH FUNGOLOGY. | by the Rev. M. J. 
BERKELEY, M.A., F.L Reissue. With a Supplement of nearly 
400 voaee oF WORTHINGTON G. SMITH, FEE a \ 24 
Coloured Plates, 36s. 

HANDBOOK of the BRITICN FLEA. 
or BENTHAM, F.R.S. Sixt Eviti n. Revised by Sir J. 

HOOKER, C.E.. K.C.S.L., F.K.S. I 

ILLUSTRATIONS of the BRITISH 
FLORA. Diawn by W. a + L.S a W. G. S) 
1315 Wood En note dhe r lition. evised and Ek 


10s. 6d. 
COLON TAL, ~LORAS. 


Py Now ready. 





| FLORA OF BRITISH INDIA. By Sir J. D 


HOOKER, K-C.S.1., C B., F.R.S., & i by various } sts 
Parts 1. to XIIL. ros. el ny vi XIV. t XVIII . cach ; Vols. I 
1V. Cloth, 32s. each ; 

FLORA AUSTRALIENSIS. By G. Bewx- 


THAM. 7 vols 


FLORA OF “TROPICAL AFRICA. by D 


IVER. 3 vols 
FLORA CAPENSIS. By Dr. Harvey. 


vols. 


=) 


FLORA of MAURITIUS and the SEY- 





CHELLES. ByJ.G 

FLORA of the BRITISH WEST INDIES. 
By Dr. GRISEBACH. 

FLORA HONGKONGENSIS. By G. Ben- 
THAM. Wi ve Supplement by Dr. Hance. 183: Su 
$*parately, 2s. 

FLORA of “NEW ZEALAND. By Sir J. D. 
HOOKER. Complete 

CONTRIBU1IONS TO THE FLORA OF 
MENTONE AND TO A WINTER FLORA OF THE RIVIERA, 
includi: g the Coast from Marseilles to Genoa. By T. MOGGRIDUE, 
F.L.S. With 09 Coloured Plates. 63s. 

No. 586, OCL OBER, with o C 


The BOTANICAL MAGAZINE : Figures 


plement 





ane ripti ns of New and Rare Plants. By Sir] D. HOOKER, 
R.S., X Third Series, ey: I. to "XI Vial each g2s. Publi-hed 
4 onthly, wih 6 Plates, 3s lured. Annual S; bscri 


has REE VE x CO... 
Publishers to the Home, Colonial, and Indian Gover niic 
6 HENRIETTA S! REET, COVENT GARDEN, W.C. 


- 








: 


ees 


ca gee tte 








Ganxn 


NATURE 





(Ocrous R 5, 1893 





CONCHOLOGY. 


New and interesting Species of Recent Shel's from Borneo, Philippine 
Islands, China, &c., &c. 


COLLECTIONS AND SPECIMENS BOUGHT. 
FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 





COLLECTIONS FOR MUSEUMS 


GLASS-TOPPED BOXES, CARD TRAYS, &C. 


All kinds of Glass-Topped Boxes, a .» manufactured on the premises, 
and supplied promptly at moderate prices. 
Rectangular, from 1s. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on re 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, Ss. Ww. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Scudents, Science Teachers, Prospectors, &c., and to 
illustrate the leading lext-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 





ROCK SECTIONS for the MICROSCOPE from 1s.6d.each, Post Free | 


CATALOGUES GRATIS. 


(ABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. | 


always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, é&c. 
ESTABLISHED 1840. 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Rock Crystal, 
Agate, &c., &e. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Moch ‘ Srones ever made now on View 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 
Student or Prospector. 


Opals, Labradorite, 


LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, Ww. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Hammers, Chisels, Hammer-straps, and Collecting Bags always in stock. 
Specimens of Rocks and Minerals cut and polished, and Card-trays and 
Glass-topped Boxes manufactured on the premises. Rock-slides made to 
order. Physiographical, Geological, Mineralogical and Conchological 
Collections furnished in accordance with individual requirements. Skins 
and Skeletons prepared. 

To be had on application, Price 6¢., Post-free 7¢., Nos. 1 and 2 of THe 
GLaciaAtists’ MaGaziIne, a New Monthly Journal for the Record and 
Discussion of Glacial Phenomena, edited by P. F. Kenpatt, F.G.S., with 
the assistance of Messrs. Warren Upham, De Rance, and Lomas. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Spongilla fluviatilis, Melicerta ringens, Cristatella 
muceds, and other Pond Life ; Amoeba, Hydra, Chara, Amphioxus, Cray- 
fish, and ojher Biological types for practical work. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 





A MAGNIFICENT BINOCULAR MICROSCOPE, 
By ROSS. Equat To New. BaraGaiy. 


Consisting of improved Binocular Stand, Draw Tube, Two Eye-pieces, 
coarse and “fine adjustments for focussing, graduated concentric Rotary 
Stage, having 1 inch rectangular motion, rack and screw movements, 

graduated Sub-stage for hold:ng illuminating polarising apparatus. Dia- 
preg m, Plate, Plane, and Concave Mirrors, and Wenham Binocular 
Arrangement ; fitted in elegant brass-bound case. The following apparatus, 
fitted in Polished Mahogany Case. viz. large Condensing Lens on Stand 


Expensive Micro-Spectroscone, double Nose-p'ece. Ross 5 improved 
Achromatic Condensers ; Ordinary ditto; Wenham Illuminator ; Polarising 
Apparatus with Revolving Selenites, &c., Wenham Paraboloid, Side Re- 


flec'ors, Compound Compressorium, ditto smaller. 3 large Animalcula C ages. 
Lieberkuhn for r and 14 powers. Black glass Polariser, silver Side Re- 
flector, small Condensing Lens. Three Dark Wellsand Holder, Spot Lens, 
Amica’s Prism on Stasd, Frog Plate, Troughs, and other smaller Apparatus; 
als » Eye-pieces, Pair of B. C. D., also E. and F. single, and the following 
finest Objectives, viz. :—3 inch, 2 inch ditto. 14 inch ditto, rinch ditto, 3 inch 
ditto, inch ditto, 7 inch ditto, 4 inch ditto, } inch ditto, } inch ditto, 
all by Ross ; also 7, py Powett & LELanp, an aluminium quadruple Nose- 
piece, also a fine Microscopic Lamp, Fiddians, with Condenser, Reflector, 
and Universal Adjustment, in Mahogany Case; 52 choice Objects, in polished 
Mahogany Case ; also two boxes, containing 48 choice Objects; and case 
with r2 dozen Physiological Objects; also other apparatus for mounting, 
&c. Cost nearly £200; will be sold a bargain. Apply to W. C. Hucues, 
Brewster House, Mortimer Road, Kingsland. 


o Keres 


Mathematical Instrument Manufacturer to H.M. Government, Council o 








India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


| Excellence of Construction of Mathematical Instruments, and the only 


Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 


| matical Work. Silver Medal, Architects’ Exhibition, 1886. 


| 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO ‘SCIENCE. ‘LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN 
TERN, used by late W. Lant Carrenter, Esq, Prof. Fornes. New 
‘lriple constructed for B. J. MAtven, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grartax 
Gutnness, Madame Ape.ina Parti, &c. Patent Pamphagos Lantem 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus 
trated Catalogue 300 pages, 1s.; Postage, 5d. Smaller do., 6d. Pamph- 
lets Free.—HUGHES, Speciacist, Brewster House, Mortimer Road, 
Kingsland, N. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH) 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


COLLECTIONS oF MINERALS, ROCKS, 08 FOSSILS 





| Specially prepared to meet Requirements of Students, Lecturers, ae. 





And Illustrating the various Manuals, &c., as used all Colleges. 
Schools, &cs, price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
of localities. All one price, 1s. 6¢. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 


and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY, 
MINERALOGIST AND GEOLOGIST; 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 





-pieces, 
Rotary 
ements, 
- Dia- 
nocular 
yaratus, 
Stand 
/proved 
larising 
de Re- 
| Cages. 
de Re- 
tt Lens, 
aratus; 
lowing 
» Finch 
h ditto, 
= Nose- 
lector, 
lished 
nd case 
unting, 
UGHEs, 


uncil o 


nents 


ces, 


862 for 
he only 
Mathe- 


W.C. 


. 
ys 
_ LAN 
. New 
y hydro- 
Highest 
t-ATTAN 
Lantern 
y Illus 
Pamph- 
Road, 


OH 


Pottery 


ILS 
rs, &e, 


slleges. 
on and 


ALS. 


indreds 
ication. 


bums 


‘TO 
Yy, 
T; 
N,W. 





OcTOBER 3, 1893] NATURE clxxxvii 


~~ 


MESSRS, MACMILLAN AND GO.’ NEW BOOKS. 


THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, F.R.S. 


In Monthly Volumes from October 1. Globe 8vo. 55. each Volume. (THE EVERSLEY SERIES.) 








Vol. I. METHOD AND RESULTS. [Ready. | Vol. VI. HUME. 

Vol. IL DARWINIANA. Vol. VII. ETHICAL AND PHILOSOPHICAL 
Vol. II. SCIENCE AND EDUCATION. ESSAYS. 

Vol. IV. SCIENCE AND HEBREW TRADITION. Vol. VIII. MAN’Ss PLACE IN NATURE. 


Vol. V. SCIENCE AND CHRISTIAN TRADITION. Vol. IX. ESSAYS IN SCIENCE. 


A TREATISE ON THE THEORY OF FUNCTIONS. By James Harkness, 
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LIFE; or, Curiosities of Vegetation. By M. C. COOKE, M.A., 
LL.D., A. 'L.S. With numerous Illustrations, Post Svo, Cloth Buards, 
6s 

TOILERS IN .THE SEA. py &. C. 
COOKE, M.A., LL.D., A.L.S. With numerous Illustrations. Post 


8vo, Cloth Boards, 5s. 


WAYSIDE SKETCHES. By Prof. 
HULME, F.L.S., F.S.A. With Numerous Iln 


istrations. 
Cloth Boards, 5s. 


PICTORIAL ARCHITECTURE OF 


Crown 8vo, 






FRANCE. By the Rev. H. H. B ISHOP. has A. Wi-h Numerous 
Engravings. Oblong sto; Cloth Boards, 7s. 

STAR ATLAS. Gives all the Stars from 
1 to 6's magnitude between the North Poie and 34° South Declination, 
and all Ne sbula and Star Chien which are vi-ible in telescopes of 
moderate powers. anslated and adapt d from the Germaa of Dr 
KL E IN, by the Rev. McCLURE, M.A. New Edition, brought 
uptodate. Imp. 4to, \ ith 15 Charts and 80] ages Illustrative Letter 
press. Cloth Boards, 7 

*,* It was by this Atlas that ‘Dr. ANDERSON discovered the new star in 


Auriga 
London 


NORTHUMBERLAND AVENUE, W.C. ; 


WIMSHURST 


” ” 





SPECIALLY 


PERKEN, 


43 QUEEN VIC 


LANT< -RN STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN. 
For projecting on Screen Pictures that appear | in Stereoscopic Relief. 
SOLE LONDON AGENTS 


HARVEY 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


School Form with 12 in, Plates 


16 in = io ° 
Harvey and Peak’s Form, best make, 15 in. Plates 4100 
9 17 in.: - 5)' « 5100 
20in. , .. 6100 

Ditto, s stronely built for Laboratory payee 
ith 24 in. Plates - 8100 


THE ROMANCE OF SCIENCE. 


TIME. By Prof. C. V. Boys, A.R.S.M., 
In preparation 


Ss 
OUR SECRET FRIENDS AND FOES. 


Expanded from Lectures delivered before popular Au sin Li 
F.dinburgh, and elsewhere 3y Prof. PERCY F . RAN KL AND. 
F.R.S. With numerors Illustrs ations. Post §vo, Cloth Boards, 2s. 6d, 


nt AT. is Diagrams 


COLOUR. By Captain Abney, F.R.S. With 
Post 8vo, Cloth Boards, 2s. 6c’. 

COA By Prof. R. Meldola. With nu- 
merous > Post 8vo. Cloth Boards. 2s. 6d. 

DISEASES OF PLANTS. By Prof. 
MARSH er WARD. With numerous Illustrations. Post Svo, Cloth 
Boards, 2s. 

TIME AND TIDE: A ROMANCE OF 
THE MOON. Second Edition, Revised. By Sir ROBERT §. 
BALL, LL.D., F.R.S., <"y Astronomer of Ireland. Illustrated. 
Post 8vo, C loth Boards, 2s. 6d. 

THE STORY OF A TINDER-BOX. By 
the late CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With 
numerous Illustrations. Post 8vo, Cloth Boards, 2s. 

THE BIRTH AND GROWTH OF 
WORLDS. A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo 
Cloth Boards, rs. 

SOAP BUBBLES, AND THE FORCES 
WHICH MOULD THEM. Being a Course of Three. Lectures -de- 
livered at the London Institution, in December 1889 and January 1890, 
before a Juvenile Audience. By C. V. BOYS, A.R.S.M., F.R.S. 
With numeroiis Diagrams. Post 8vo. Cloth Boards, 2s. Ed. 

SPINNING TOPS. The Operatives’ Lec- 
ture of the British Association Meeting at Leeds, September 1390 By 
Prof. J. PERRY, M.E., D.Sc., F.R.S. With numerous Diagrams 
Post 8vo. Cloth B nards, 2s. 6d. 

THE MAKING OF FLOWERS. By the 
Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. With 


several Illustrations. Post 8vo, Cloth Boards, 2s. 6¢.° 


TORIA ST., E.C. 


Brighton: 135 NORTH ST 


(ANDERTON’S PATENT. 


D PEAK, 


INFLUENCE MACHINES. 





RECOMME NDED. 


SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 





“OPTIMUS” 
MAGAZINE HAND CAMERA. 


Pictures 4} in. by 34 in. 
Carries Twelve Dry Plates. No Dark Slides. Plates 
a pang 
Fitted with Rapid Euryscope . 


changed by turning 


210/- 


PERKEN, SON, & RAYMENT, 


‘*OPTIMUS”’ 
PHOTOGRAPHIC 
OUTFITS. 





Rayment’ s Wide Angle, Long Focus, Rack Camera, Three Double Dark 


Slides, ‘*Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod, 
and best Waterproof Case. 
For Plates 4} by 3} ... on pees ous oe ose £10 
For Plates 64 by 4} .. = £12 
For Plates 84 by 64 .. £15 


14] OXFORD STREET & 
99 HATTON CARDEN, 


“LONDON. 





Printed by Ricuarp CLay anp Sons, Limi1eEp, at 


7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 112 Fourth Avenue, New York.—Tuurspay 


» October 5, 1893. 
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By O; Nature trusts the mind which builds for cama i 
With ———— ————— ee = iF 
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“| NEWTON & CO’S| 


| LANTERNS 
m AND SLIDES, 


With JUST PUBLISHED, 6d. POST FREE, 
Contains NEW SETS OF LANTERN SLIDES on ', 
ST HISTOLOGY. (Photo-micrographs.) F 


ASTRONOMY. (“ Knowledge” Series.) 

LIFE-HISTORY OF WHEAT. (Photo-micrographs. ) 
INJURIOUS INSECTS. (By Miss OrmeERop.) 

BEES AND BEE CULTURE. (By T. W. Cowan, Esq.) 

TRIP ROUND THE WORLD. (By Howarp Farmer, Esq.) 
LIFE AND WORKS OF LORD TENNYSON. (88 Slides.) 
SCENES FROM SHAKESPEARE. (ror Slides.) &c., &c. 
GREAT BARRIER REEF OF AUSTRALIA. (Savitte-Kenr.} 


Contains, also, particulars of the most recent 


SCIENTIFIC LANTERNS, — i 
PROJECTING POLARISCOPES, With 3-inch Achromatic Object-Glass of excellent quality, with brass body, F 


&e. &e. one ‘terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and } 
Jupiter's Belts. 


NEWTON & CO. Price £6 10s. 0d. fl 


(BY SPECIAL APPOINTMENT TO THE ROYAL INSTITUTION), 





Catalogue of Astronomical Telescopes sent Free. 


$ FLEET STREET, LONDON. JOHN BROWNING, 63 STRAND, LONDON, W.C. 


= The ‘ STAR’ MICROSCOPE is a modern marvel at its low price 


— The lenses alone are worth the money.”—Aritish Medical Journal. NEGRETTI & ZAMBRA’S 


' RB E CK’S &/Y Yerm nar THERMOMETERS. 
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£2 Qs. to £5 5s. 


4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Index, 5s. 6d. each, in Metal Case. 
| 4,5, or 6 inch, with Patent Indestructible and Magnifying 
Lens Front, 7s. 6d, each, in Metal Case. 
Halfa Dozen sent free by Registered Post, and insured against loss ut i 


breakage, to any country within the Postal Union, on receipt of Remittance. 
NEGKETTI & ZAMBRA are the Inventors and Patentees of the In-* 


= 

















e Dark destructible Index, upon which principle all Clinical Thermometers of the 
Tripod, present day are made. 
4) 

10 g through- NEGRETTI & ZAMBRA, 
3 out in brass, Scientific Instrument Makers to H.M. the Queen and Royal Family, ob. 

A neatly ja- | servatories Kew and Greenwich, Britisa and Foreign Governments, & 

Ne ie 38 HOLBORN VIADUCT. 
5 & not only first-rate “ 

_ ° in optical qualities, | Branches—45 CORNHILL, and 122 REGENT STREE' 
i by bes & new » Ronee, Photographic Studio—CRYSTAL PALACE. 


w ll-finished Instrument. Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 


lilustrated Price Lists of Microscopes, Barometers, Thermometers 


R, & J. BECK, 68 Cornhill, arr E.C. &¢., &c., sent free by Post to all parts of the World. 
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THE COUNTY COUNCIL OF WORCES- 
TERSHIRE. 


TECHNICAL INSTRUCTION COMMITTEE, 


The above Committee Require the Services of a Thoroughly Qualified and 
Efficient TEACHER for the Session 1893-4, to Conduct Classes for Instruc- 
tion of Teachers in County Elementary Schools in 

AGRICULTURE.—Under SC(LENCE AND ART DEPARTMENT. 

The Classes wili be held at Worcester on each Saturday throughout the 
Session. 

Applicrtions, stating Qualifications, 
required. to be sent to the OxGANISING 
OCTOBER 18 next 


and Remuneration 
tan 


Experience, 
SECRETARY not later 


JAMES MASON, Organising Secretary. 
County Hall, Worcester; October ro, 1893. 


THE BRISTOL GAS COMPANY. 


TENDER FOR TAR. 


The Directors of this Company invite TENDERS for the PURCHASE 
of the san t» be produced at all or either of their three Stations during a 
period of one year, commencing on JANUARY 1, 1894. 

The annual quantities of T ar produced at each of the Stations 
are, approximately, as follows :— 

Avon Sur et eee eos oon ove 
Canons’ Marsh 550,000 45 
Staple on .. 650000 _ ,, 

Further partic ilars, W ‘th. Forms of Tender, may be obtained on app! ica- 
tion to the undersigned, to whom also Tenders, sealed and endorsed ‘* ‘lender 
for Tar,”’ must be delivered not later than ro a.m. on MONDAY, NOVEM- 
BER 13, proximo. 


at present 


650,co~ gallons. 


JOHN PHILLIPS, Secretary. 


Chief Office, Canons’ Marsh, October 4, 1893. 


- _ BATTERSEA POLYTECHNIC 
INSTITUTE. 
LONDON, S.W. 


The following Appointments are now open :— 
ART MASTE tR. Salary £27 
LECTURER 18 CHEMISTRY. naier £23 

LECTURER IN TECHNICAL E "TRICITY. 





Salary £25 


ASSIST: ANT LECTURER IN MEC! HANICAL ENGINE ERING a 
Salary £1 
MUSIC “MASTER. 


Full Particulars on Application to the SecreTary. 


UNIVERSITY COLLEGE, LONDON. 


LECTURES ON ZOOLOGY. 
The GENERAL COURSE OF LECTURES ON ZOOLOGY, by 
Prof. WELDON, M.A., F.R.S., will commence on WE DNESD.: AY 


OCTOBER 4, at 1 p.m. 

A Special Course of Six Lectores on “ The Statistics of Animal Variation,” 
will be given on Tuesdays at 3 pm., commencing NOVEMBER 7. A 
Syllabus" of these Lectures is Mn prepared, and may be obtained é the 
Office of the College about the middle of October. 

J. M. HORSBURGH, M.A., Secretary. 


BACTE ‘RIOLOGY. _ m4 
KING’S COLLEGE, LONDON. 


The Laboratory is open daily om Ioa.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH 

Attendance fur one month, £5 55. 

Special Post-Graduate Course, Fridays, 11 a.m. to 1 p.m., £2 28. 

Evening Class, M »nday, 7 p.m. to 9 p.m., £2 2s. 

Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 p.m., £2 2s. 

For Syllabus apply to the SECRETARY. 


PRACTICAL PHYSICS. 
KING’S COLLEGE, LONDON. 


A Course in Practical Physics will be held every 
during the Winter and Summer Session, commencing OCTOBER, 1893 
The Instruction will be adz apted to individual requirements, but the 
Course may be especially brought before the notice of Students preparing 
for the London B.Sc. Examinations. 
For Terms and further particulars apply to 
H. SYDNEY sOurEm, B.A., Demonstrator. 


Friday Evening 


UNIVERSITY OF EDINBURGH. 


WANTED, a YOUNG MAN toact as LABORATORY ASSISTANT 
in the Zoological Department. 

For Particulars as to Duties, 
Edinburgh. 


&c., apply to Dr. Bearp, University, 


Just Published, Price 3s Fuse by Post, a, 4h. as 
THE OWENS COLLEGE CALENDAR 
FOR THE SESSION 1893-94. 


MACMILLAN & CO., London; J. E. CORNISH, Manchester. 


4 


THE BLECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 


EARL’S COURT, S.W. 
PrincipaL—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-INstructor—C, CAPITO, M.1.E.E., M.1.M.E. 


Laboratories, Dynamo Room vy Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining mg for Science Students in M athematics, Physics, Che- 


mistry, Bulozy. Geology, and Min-ralogy, and Preliminary Training for 
Students entering Cooper’s Hjll and the Central Institution 


~ CONCHOLOGY. 


New and interesting Species of Recent Shel’s ‘rom Borneo, Philippine 
Islands, China, &c., &c. 


COLLECTIONS AND SPECIMENS BOUGHT. 
FOR 45 TO £300 
EXCHANG tS MADE FOR SPECIES NOT IN STOCK 








COLLECTIONS MUSEUMS FKOM 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises 
and supplied promptly at moderate prices 
Rectangular, from 1s. 3¢. per dozen 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross; Glass Tubes, 4s. gross 
Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 

50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 

New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the eee 15.6d.each, Post Free 
LoGugs GRA 
CABINETS, GLASS- CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL; 


* NEWGATE STREET, LONDON, E.C. 





SAMUEL HENSON, 


LAPIDARY MINERALOGIST, 
ESTABLISHED 1840 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

3eautiful Carved Queensland Opals, Rock Crystal, 

Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums 

The Finest Collection of Mocha Stones ever made now on View 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


"ee. 


Labradorite, 





ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 


NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruv-an Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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MESSRS, MACMILLAN ANG CO’S NEW BOOKS. 


THE CAMBRIDGE SHAKESPEARE. Edited by Wittram Atpis Wricur. 
Edition de Luxe, 40 vols, Super Royal 8vo, 6s. per vol. net. To be issued at the rate of two volumes per month. Orders 
received only for complete sets. 


THE TEMPEST. [Ready, 
THE TWO GENTLEMEN OF VERONA. [ Ready. 


THE LIBRARY EDITION OF LORD TENNYSON’S WORKS. Vol. IX. 
DEMETER, and other Poems. Globe 8vo. 5s. 
** This, with the eight voiumes already published, completes the Library Edition of Lord Tennyson’s Works. 


THE ATTIC ORATORS, FROM ANTIPHON TO ISAEUS. By R.C. Jess, 
Litt.D., Regius Professor of Greek, and Fellow of Trinity College, Cambridge, and M.P. for the University. Second 
Edition, 2 vols. 8vo. 25s. 

QUARTERLY REVIE WV.—* It is a happy conjunction by which one who is not only amongz the first of living Greek 
scholars, but himself an artist in English prose, should have undertaken to interpret the earliest prose artists of Greece.” 

The late Prof. NeTrLesutp.—‘* A book which shows quite a singular and exceptional power of appreciating and carefully 
analysing the form of Greek literature.” 


A COMPANION TO DANTE. From the German of G. A. Scartazzint. By 
A. J. BUTLER. Crown 8vo. Ios. 6d. 
7/MES.—“ His work is practically indispensable to all serious students of the poet, and none the less valuable because it 
often goes straight to the root of the matter, where other commentators have merely employed themselves in beating about the 
bush.” 


BIBLICAL ESSAYS. By J. B. Licutroot, D.D., late Bishop of Durham. 8vo. 12s. 
JERUSALEM, THE HOLY CITY: Its History and Hope. By Mrs. Oxtpnanrt. 


With Wood Engiavings from Drawings by HAMILTON AIDE, and Photographs by F. M. Goop. New Edition. Crown 
8vo. 10s 6d. 


A POPULAR HANDBOOK TO THE NATIONAL GALLERY. Including, 


by special permission, Notes collected from the Works of Mr. Ruskin. Compiled by Epwarp T. Cook, with Preface by 
JoHN Ruskin, LL.D., D.C.L. Fourth Edition. Revised, Re-arranged, and Enlarged. Crown 8vo. Half-morocco. 145. 


ELEMENTS OF HANDICRAFT AND DESIGN. By W. A. S. Benson, 


M.A.Oxonr. With Illustrations. Extra Crown 8vo, 5s. net. 





The English Citizen Series. 
A New and Cheaper Edition. Crown 8vo. 2s. 6d. each Vulume. 
Will be Pullished sho tly :-— 


THE STATE IN RELATION TO LABOUR. By W. STANLEY JEVONs; 
LL.D., F.R.S. 


LOCAL GOVERNMENT. By M. D. Cuacmers. 

THE STATE IN RELATION TO EDUCATION. By Henry Craik, C.B. 
Tie following Volumes have ab cady appeared : - 

CENTRAL GOVERNMENT. By H. D. Tratrt. 

THE ELECTORATE AND THE LEGISLATURE. By Spencer Wa tpote. 

THE LAND LAWS. By Sir F. Pottocx, Bart. (Second Edition.) 

JUSTICE AND POLICE. By F. W. Marttanp. 

FOREIGN RELATIONS. By Srencer Wacpote. 

THE POOR LAW. By the Rev. T. W. Fow te. 

THE PUNISHMENT AND PREVENTION OF CRIME. By Colonel 


SIR EDMUND DU CANE, 
MACMILLAN & CO., LONDON. 


a 
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A MAGNIFICENT BINOCULAR MICROSCOPE. 
By ROSS. Equat ro New. BARGAIN. 


Consi-ting of improved Binocular Stand, Draw Tube, Two Eye-pieces 
coarse and fine a: justments for focussing, graduated concentric Rotary 
Stage, having 1 inch rectangular m tion, rack and screw movements, 
graduated Sub-stage for holding illuminating polarising apparatus. Dia- 
phragm, Plate, Plane, and C mcave Mirrors, and Wenham Binocular 
Arrangement ; fitted in elegant brass-bound case. The following apparatus, 
fitted in Polished Mahogany Case, viz. large Condensing Lens on Stand. 
Expensive Micro-Spectroscope, d uble Nose-piece. Ross ; improved 
Achromatic Condensers ; Ordinary ditto ; Wenham Illuminator ; Polarising 
Apparatus with Revolving Selenites, &c., Wenham Paraboloid, Side Re- 
fiectors, Compound Compressorium, ditto snaller, 3 large Animalcula Cages 
Lieberkuhn for r and 1} powers. Black glass Polariser, silver Side Re- 
fiector, sma!] Condensing Lens. Three Dark Wellsand Holder, Spot Lens, 
Amica’s Prism on Stand, Frog Plate, Troughs, and other smaller Apparatus; 
als> Eye-pieces, Pair of B. c. D., also E. and F. single, and the following 
finest Ohjeeies, viz. :—3 inch, 2 inch ditto. 1} iach ditto, r inch ditto, 3 inch 
d.tto, 4 inch ditto, 44 ; inch ditto. 4 inch ditto, } inch ditto, 4 inch ‘ditto, 
all by Ross ; ; also 7, oy Power & Leann, an aluminium quadruple Nose- 
piece, a'so a fine Microscopic Lamp, Fiddian<, with Condenser, Reflector, 
and Universal Adjustment, in Mahogany Case; 52 choice Objects, in polished 
Mahogany Case ; also two boxes, containing 48 choice Obj-cts; and case 
with 12 dozen Physiological Objects; also other apparatus for mounting, 
&c. Cost nearly £200; will be s 14 a bargain. Apply to W. C. HuGHes, 
Brewster House, Mortimer Road, Kingsland. 





Mathematical Instrument Manufacturer to H.M. Govera nort, Council! of 
India, Science and Art Department, Admiralty, &:. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


WIMSHURST 
MACHINES. 


With Glass Plates, allsizes, double and multiple, 
also with Ebonite Cylinders with and witho.t 
Glass Cases. Batteries, galvanic and medical 
Telephones, Galvanometers, pocket, lecture-table 
and laboratory. School Apparatus of every de- 
scription. 
LarceE CaTALocuE, Fifth Edition, Royal 8w, 
144 pp. 700 Illustrations, Post free, 7d. 


KING, MENDHAM & Co., 


Western Electrical Works, Bristol. 


London Address: 12 FENCIIURCH STREET, E.C. 
(W. B. Le, AGENT.) ESTABLISHED a ay 














TO ‘SCIENCE LECTURERS. | 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esy , Prof. Forses. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTAaN 
Guinness, Madame Ape.ina Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 15.; Postage, sd. Smaller do.,6¢d. Pamph- 
lets Free.—HUGHES, SPECIALIST, Brewster House, Mortimer Road, 
Kingsland, N. 


Instrument Company, Cambridge. 
Address all communications ‘‘ Instrument Company, 
Cambridge.’’ 
Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 18. 6¢. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


THE “JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 
Profs. HUMPHRY, TURNER, and M‘KENDRICK. 
Vol. XXVIII.—New Series, Vol. VILI.—Part I. OCTOBER, 1893. 
Now Ready. Price 6s. 
With Plates and Woodcuts. 
ConTENTS :— 
t.—R. H. Charles, M.D Influence of Function, “as Exemplified in the 
Lower Extremity of the Panjabi. 

2.—D. Hepburn, M.D. Mammary Gland in a Gravid Porpoiss. 

3—B. C. A. Windle, M.D. Some Conditions related to Double 
Monstro.ity. 

—H. J. Waring, M.B. Left V. na Cava Inferior. 

.—J. Struthers, M.D. Development of Bones of Foot of Horse, and of 
Digital Bones generally ; and on a Case of Polydactyly in the Horse 
(Piate 1.) 

6.—A. Thomson, M.B. Fourth Annual Report of Committee of Collective 
Investigation. 

-—G. Dean, M.B., and J. Marnoch, M.B. Case of Lithopzdion. 

—A. M. Paterson, M.D. Origin and Distribution of Nerves to Lower 

Limb. 
> —J. Tilhe, M.D. A Variety of Curara acting as a Muscle Poiscn, 
10.—J. Griffiths, M.D. Appendix of Testicle, and on Cysts of Epididymis, 
Vasa Efferentia, and Rete Testis. (Plate II ) 
11.—R. Muir, M.D., and W. B. Drummond, M.B. Structure of Bone- 
Marrow in Relation to Blood-Formation. (Plate III.) 
12.—H. J. Waring, M.B. Physiological Characters of Carcinomata. 


London: CHARLES GRIFFIN & CO., Ltd., 
EXETER STREET, STRAND. 
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Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, Postage 6d. 


AN INTRODUCTION TO THE sTUDY OF THE 


DIATOMACES£A. 


By F. W. MILLS, F.R.MLS., with a 
BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 


Contents.—Preliminary Remarks—The Structure of Diatoms— Movement 
of Diatoms—Classification of the Diatomacez, with a Conspectus of the 
Families and Genera—Modes of Reproduction—Collecting Diatoms- 
Mounting D.atoms—Microscopical Examination—How to Photograph 
Diatoms.— BIsLioGRAPHY. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 


Now Ready, Profusely Illustrated, Price 7s. 6d. 


UNIVERSITY MANUAL OF 


PHYSICS. 


By WM. PEDDIE, D.Se., F.R.S.E. 
‘* This work, supplying a need very generally felt, will be 
most warmly welcomed.’ —ature. 


London: ‘3 Baillitre, Tindall & Cox, King William Street, Strand. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


ARCHIMEDES.—Opera, cum nova versione latina. Folio. 
1792. (The best edition of Archimedes.) 145. 

ASTRONOMICALREGISTER, Vols. 1 to 20 (1863-82), 
in ro Vols. Half-calf. £4 10. 

BOOLE'’S DIFFERENTIAL EQUATIONS. | 3rd 
Edition, and Supplement. 2 Vols. 36 

BRIOT AND BOUQUET. —Tnéorie des Fonctions Ellip- 
tiqnes. Cloth. 1875 25s. 

EULER.—Mechanica. 2 Vols. Half-calf. 1736. 14». 

EULER.—Methodus Inveniendi Lineas Curvas, 1744. 105: 

FLAMSTEED.—Life by Bailey, with the scarce Supple- 
ment. 4to. Bds. 1835-37 


a 5. PRESCOTT. Scientific Papers. 2 Vols. 


RIEMANN.—Mathematische Werke. 1876. 12s, 

REGAUD.—Correspondence of Scientific Men. 2 Vols. 
1841. 12s. 6d. 

SALMON.—Higher Plane Curves. 1873. 125. 

SONNET.—Dictionnaire des Mathematiques Appliquees. 
Complete ing Part:. 1867-68. tas. 

VERDET.—(Euvres. 8 Vols. in 12 Parts. 1868-73. £5 10s. 

WHEWELL’S HISTORY OF THE INDUCTIVE 
SCIENCES. 3 Vols. (The best edition.) 1857. 215. 
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DIARY OF SOCIETIES. 


LONDON, 
THURSDAY, Ocroser 12. 

PHOTOGRAPHIC SociETY, at 3 (at the Theatre, Society of Arts, Johu Street, 
Adelphi). ——At 8 (at the Gallery, 5a, Pall Mall, East).—Specia! Lantern 
Night. 

FRIDAY, Ocroser 13. 

Amateur Screntiric Society, at 7.—Conversazione and Exhibition. 

——At 8.—Parasitism, Commensalism, &c. : Mr. Pace. 
WEDNESDAY, Ocroser 18 


ENTOMOLOGICAL SociETY, at 7.—A List of the Lepidoptera of the Khasia 
Hills (Part 2): Colonel C. Swinhoe.—On a Collection of L epidoptera from 
Upper Burma: Edward Meyrick. 


Rovat Microscoricat Society, at_8.—Remarks on some Progressive 
Phases of Spirillum volutants; Dr. R. L. Maddox.—Foraminifera of the 
Gauit of Folkestone: F. Chapman. 


E. H. BUTLER, M.A. es tec dita, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Hammers, Chisels, Hammer-straps, and Collecting Bags always in stock. 
Specimens of Rocks and Minerals cut and polished, and Card-trays and 
Glass-topped Boxes manufactured on the premises. Kock-slides made to 
order. Physiographical, Geological, Mineralogical and Conchological 
Collections furnished in accordance with individual requirements. Skins 
and Skeletons prepared. 

To be had on application, Price 6d¢., Post-fiee 7d., Nos. 1 and 2 of Tue 
GLACIALIsTs’ MAGAZINE, a New Monthly Journal for the Record and 
Discussion of Glacial Phenomena, edited by P. F. Kenpaut, F G S., with 
the assistance of Messrs. Warren Upham, De Rance, and Lomas. 


COLLECTIONS of MINERALS, ROCKS, of FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &. 


And Illustrating the various Manuals, &c., as used at all Colleges. 
Schosls &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, 1s. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
SAS. RR. GREGORY, 
MINERALOGIST AND GEOLOGIST, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON,W, 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator. Spongilla fluviatilis, Melicerta ringens, Cristatella 
muceds, and other Pond Life ; Amceba, Hydra, Chara, Amphioxus, Cray- 
fish, and other Biological types for practical work. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK 





NOTICE.—Advertisements and business letters fo 
NATURE should be addressed to the Publishers, 
Editcrial communications to the Editor. The 
telegraphic address of NATURE is “ PHuSsis, 


LONDON.” 

SUBSCRIPTIONS TO “NATURE.” 
Ds 5.6 » eed eine 5 nn 
PS 5 5 + sie eee ea es OEE 
SE 3% & ow 6% eos coast 4 
To ALL PLaces ABROAD :— 

SE a Gr eB 4 a eS ce bo - Tro 6 
Half-yearly. ..... oes eo 6 — @ eee 
ET = as wee 4s ae ee jee a Oe 


CHARGES FOR ADVERTISEMENTS 


Three Linesin Column ....... 0 2 6 
Per Lineafter ...... -0 09 
One Eighth Page, or Quarter Cotune - o18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page,oraColumn ...... 3 5 © 
i con® OS 


Money Oraers payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


DRAPER’S INK (DICHROIC) 


When this Ink is used writing 
becomes a pleasure. 





BEST 
BLACK 
INK 
KNOWN 


Can beobtained in London,through Messrs. Barctay & Sons, Farringdo 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgatc 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


HOLLOWAY’ Ss OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica 
Cuts, Bruises, Sprains, &c. 
INVALUABLE [FOR ALL SKIN DISEASES. 


Holloway's Ointment and Pills may be obtained of 
all Medicine Vendors. 


May be had from all Stationers. 


In Jars, 6d., is., & 2s. each. 








LANTERN STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 9 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C 


WIMSHURST 


School Form with 1 


” ” 





38 if. Plate 
Harvey and Peak’s Form, best make, 18 ». Plates 
20 in 
vitto, strongly built a. Laboratory purposes 


h 24 in. Plate ove 
SPEC TALLY RECOMMEN DED. 


(ANDERTON’S PATENT. 


INFLUENCE MACHINES. 


#2100 
4100 
5100 
19 Oo 


10 © 


” a. » 
’ 
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MESSRS MACMILLAN & CO0.’S TEXT- BOOKS FOR ADVANCED STUDENTS 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. Wih 112 Engrayings and Five Maps of the Stars. Medium 8vo0, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 21s 


THE THEORY OF LIGHT. By ao Preston, M.A. With 


Illustrations, 8vo, 15s. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 1s, 
Vol. Il. Two Parts. 18s. each. 
Vol. III.—ORGANIC CHEMISTRY. THE CIIEMISTRY OF TILE ITLYDROCARBONS, and their Derivatives, 
Parts I., II., 1V., and VI., 21s. each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THEHK ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 125. 6d. 


HISTORY of CHEMISTRY from the HARLIEST TIMES 
TO THE PRESENT DAY, By ERNST VON MEYER, Ph.D. Translated by GeoRGE McGowan, Ph.D. 
8vo, 14s. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF THE ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR 
GAMGEE, M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [Vol. LI. shortly 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., kc. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Ilome and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
ILERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. ELMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 

A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG, With Preface by Prof. Dr. ERNst HAECKEL. Translated by H. M BERNARD, M.A. Cantab., 
and M. BERNARD. Part I. 8vo, 17s, net. 


“"‘LEMENTS OF THE COMPARATIVE ANATOMY OF 


VERKTEBKATES, By Prof. R, WIEDERSHEIM. Adapted by W. NEwTon PaRKER. 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By Michael Foster, M.D., 


F.R.S., Professor of Physiology, Cambridge. Illustrated. Fifth Edition, largely Revised, 8vo. Parts & iL, I¥., 
10s. 6d. each, Part ILI., 75. 6¢. Appendix by Dr. SUERIDAN LEA. 7s. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part .—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. SS 
Part IlL—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 125. 6¢. Sections IX.— 
XII. 12s. 6a. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med. 8vo, "255. [ Vol. 7I. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. In two Vols. Second Edition. Medium 8vo. Vol. I. 18s. Vol. El, 21s. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND CO0.’S NEW BOOKS. 


THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, F.R:S. 


In Monthly Volumes from October 1. Globe 8vo. 5s. each Volume. (THE EVERSLEY SERIES.) 





Vol. I. METHOD AND RESULTS. [Ready. Vol. VI. HUME. 

Vol. Il. DARWINTANA., Vol. VII. ETHICAL AND PHILOSOPHICAL 
Vol. II. SCIENCE AND EDUCATION. ESSAYS. 

Vol. IV. SCIENCE AND HEBREW TRADITION, Vol. VIII. MAN’s PLACE IN NATURE. 


Vol. V. SCIENCE AND CHRISTIAN TRADITION. | Vol. IX. ESSAYS IN SCIENCE. 


AN ELEMENTARY TREATISE ON THE GEOMETRY OF CONICS. 
By ASUTOSH MUKHOPADHYAY, M.A., Fellow of the University of Calcutta. Crown 8vo. 4s. 6d. 

AN ELEMENTARY TREATISE ON THEORETICAL MECHANICS. 
By PROFESSOR ALEXANDER ZIWET, Assistant Professor of Mathematics in the University of Michigan. Part I 
Kinematics. 8vo. 8s. 6d. net. 

A TREATISE ON THE THEORY OF FUNCTIONS. By James Harkness, 
M.A., Associate Professor of Mathematics in Bryn Mawr College, Pa, U.S.A., and FRANK MORLEY, M.A., 
Professor of Pure Mathematics in Haverford College, Pa., U.S.A. 8vo. 18s. net. 


A SHORT COURSE IN THE THEORY OF DETERMINANTS. By Laenas 
GIFFORD WELD, B.Sc., M.A., Professor of Mathematics, Stace University of lowa. Crown 8vo. 7s. 6d 


AN ESSAY ON NEWTON'S PRINCIPIA. 3y Watter W. Rouse Batt, 


Fellow and Assistant Tutor of Trinity College, Cambridge. Crown 8v>. 6s. net. 


CURIOSA MATHEMATICA. Part II. Pillow Problems Thought Out During 
Wakeful Hours. By CILARLES L. DODGSON, M.A., Student and late Mathematical Lecturer of Christ Church, 
Oxford. Second Edition. Crown 8vo. 2s, 


UTILITY OF QUATERNIONS IN PHYSICS. By Avexanper McAvutay, 


M.A., Lecturer in Mathematics and Physics in the University of Tasmania. 8vo. 5s. net. 


INORGANIC CHEMISTRY FOR BEGINNERS. By Sir Henry Roscor, 


F.R.S. Assisted by Jos—erpH Lunt, B.Sc. (Victoria). Globe 8vo. 2s. 60. 


TEXT-BOOK OF GEOLOGY. By Sir Arcnuisatp Geikie, F.R.S. Third 


Edition. Medium 8vo. 28s. 


TABLES FOR THE DETERMINATION OF THE ROCK-FORMING 
MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated 
from the Russian by J. W. GREGORY, B.Sc., F.G.S., of the British Museum (Natural. Elistory). With a Chapter on the 
Petrological Microscope by Prof. G. A. J. COLE, M.R.1.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D., F.R.S., Professor 
of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With Illustrations. Sixth 
Edition. Part I. comprising Book 1.—Blood—The Tissues of Movement—The Vascular Mechanism. 8vo, cloth. 10s. 6:7. 


HAND-BOOK OF PUBLIC HEALTH AND DEMOGRAPHY. By Epwarp 
F. WILLOUGHBY, M.B., Diploma in State Medicine of the London Univer-ity, and in Public Health of Cambridge 
University. Feap. 8vo.. 4s. 6d. 


INTRODUCTION TO THE STUDY OF POLITICAL ECONOMY. Being 
an entirely rewritten third edition of the Guide to the Study of Political Economy by Luici Cossa, Professor in the Royal 
University of Pavia. Translated by Louis DyEr. Crown 8vo. 8s. 6d. net. 

7/MES.—** Its great merit consists in its comprehensive historical survey of the progress and present condition of economical 
science in Europe, in England, and in the United States, and in the sound, temperate, and instructive jud;ment which Professor 

Cossa brings to that survey. .... It is full of substance, and the translation is skilfully executed 


THE ENGLISH CITIZEN: His Life and Duties. A Book tor Continuation 


Schools and the Senior Classes of Public Elemen‘tary Schools. By CHARLES HENRY WYATT, Clerk of the 
Manchester School Board. Globe 8vo. 2s. 


MACMILLAN AND CO., LONDON. 
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MICROSCOPIC OBJECTS |. 


NEW AND INTERESTING. 


s&h Be 

Winter bud of Plane Tree, double ssainaty very 
beautiful “a ~ oon o 2 0] 
Palate of Paludina vit vipara o 1 6] 


Very fine new Longitudinal Sections of Teeth of 





Dolphin, Cat, Sawfish, Lion, Shark, Pig, 

Crocodile, Pikefish, Sheep, Hare w eacho 1 6 
Decomposed Glass from Pompeii, Opaq -@ t 6 
Biitish Weevil, entire, Opaque o 1 6 
Antheridia and Archegonia of Moss (Sphag num), 

m: unted separately on one slide o 20 


Chlorophyll in leaf of Moss (Mnium), very fine...o r 0 
Group of about 150 Diatems from Corsica, on one 

slide, new and very choice a o 6 6 
Type slide of 49 different Diatomaceze from Santa 


Monica o 6 6} 
Set of 12 selected Test Objects, suital le for sll 

powers, in case oe oe I T ° 
Bacillus of Asiatic Cholera (Koch’ s) +S a 
Olivine Magma-basalt from Norham, N. B., 

Polariscope .. e.29 
Very perfect Section through ‘entire: E a of Dragon 

Fiy (Libellula vulgaris)... eco 


Ditto, Garden Spider .. 

Section of Lamprey. through Ov aries, s. Kidneys, &e 
Phantom Shrimp (Capred/a linearis) oo ( 
Any of the above Objects sent by return on receipt of 
remittance for price. 

Crassiriep List, representing a Stock of 40,000 First- 
class Oljects sent post free on application. 





o 20 
> 
) 
) 


MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICROSCOPE issuitable for investigations 
with the highest powers. The quality and workman- 
= are the finest possible. and it is unequalled for 
stabilityand convenience of Manipulation by any other 
medium size or Student’s Instrument. 
44 55. 

WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every Mechanical Convenience with the ut- 
most Precision in all the Working parts and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicate nature, 

WATSON & SON’S perfected form of FINE ADJUST- 
MENT, giving the greatest delicacy of m »tion.with- 
out lateral movement, is fitted to all theirinstruments. 





Price from 


‘ull Illustrated Catalogue of Microscopes and Appa’ 
ratus sent Post free on application to 


W. WATSON & SONS, 


Opticians to H.M. Government, 
HIGH HOLBORN, LONDON, W.C 
AND 
78 Swanston Street, Melbourne, Australia. 


Awarded 3 Medals at Chicago, 1893, the highest obtained 
by an Optician, and ,31 Gold and other Medo Is at Inter- 
national Exhibitiovs for Excellence «{ Maufactures 
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WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 
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PERKEN, 


‘OPTIMUS ’”’ 
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OUTFITS. 





“OPTIMUS” 
MAGAZINE HAND CAMERA. 


Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 


oe 


Rapid Rectilinear Lens, Instantanevus Shutter, Tripod 


COCOA 


60 Prize Medals Awarded to the Firm. 
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Pure 


210/- 
Concentrated 


Plates changed by turning 


a button. 


Fitted with Rapid Euryscope ... 


PERKEN, SON, & RAYMENT, ‘e223, LONDON. 


Pictures 44 in. by 34 in. 
No Dark Slides. 


FRY’S 


varries Twelve Dry Plates. 


BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


Printed by RicHarp CLay anp Sons, Limi1ep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 





London. W.C., and 112 Fourth Avenue, New York.—Tuurspay, October 12, 1893. 


MACMILLAN AND Co., at 29 Bedford Street, 
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Openshaw, Manchester. 


SS 


ae 









A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
O; Nature trusts the mind which builds for aye.” —WORDSWORTH, 


Registered as a Newspaper at the General Post Office.) 











Sole Makers: 


NEWTON & CO, 


3, FLEET ST., | 
LONDON. | 


New Patent 


" NEWTONIAN ” 


Lamp for Optical 
Lanterns. 
















Gives more light than 
any other. 





Is simpler to use 
than any other. 


Has no unnecessary 
adjustments. 


Price 20)- 


WIMSHURST Influence Machines. 


Superior Construction and Workmanship. 


SCHOOL FORM, as shown in figure, 
with Contact Studs— 

12-inch Plates & 2 Leyden Jars, £1/15- 

Ditto, 16-inch ditto ditto, £2/10/- 

BEST FORM, 8.inch ditto... £2 
Ditto 12-inch ditto... £3/10/- 
Ditto 16-inch ditto... £4/10/- 

LECTURE TABLE MACHINES 


with MULTIPLE PLATES, from 
pat £6 10s. to £50. 


Now Ready:—7th Edition of GRIFFIN’S CATALOGUE 
of ELECTRICAL, MAGNETIC, and GALVANIC APPARATUS, 


Royal 8vo, 144 Pages, with over 400 Illustrations. 1s. Post Free. 


JOHN J. GRIFFIN & SONS, LC 
22 GARRICK STREET, LONDON, W.C. 


No. 1251, VOL. 48] THURSDAY, OCTOBER 109, 1893. 


[PRICE SIXPENCE, 





{All Rights are Reserved. 





NALDER BROS. & CO., 
16, RED LION STREET, CLERKENWELL 


LONDON, E.C. . 


TELEGRAPHIC ADDRESS, SECOHM. LONDON, 
TELEPHONE No. 6770. 


MAKERS OF 


Thomson Galvanometers. Lenses. ; 
D’Arsonval Galvano- Wheatstone Bridges. 

meters. Standard Resistances. 
Secohmmeters. Condensers. 
Standards of Self Induc- Standard Cells. 

tion. Electrometers. | 
Micrometer Gauges. Carey Foster Bridges. 
Ammeters. Chronographs. 
Voltmeters. Telescopes. 
Microscopes. . Comparators. 
Mirrors and Prisms. Potentiometers. 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION, 


NEGRETTI & ZAMBRA’S 
CLINICAL THERMOMETERS. 





4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Index, 5s. 6d. each, in Metal Case. 
4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Lens Front, 7s. 6d, each, in Metal Case. 

Half a Dozen sent free by Registered Post. and insured against loss ot 
breakage, to any Country within the Postal Union, on receipt of Remittance. 

NEGRETTI & ZAMBRA are the Inventors and Patentees of the In- 
destructible Index, upon which principle all Clinical Thermometers of the 
present day are made. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to H.M. the Queen and Royal Family, Ob- 
servatories Kew and Greenwich, Britisn and Foreign Governments, &. 


38 HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE. 
Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 


lilustrated Price Lists of Microscopes, Barometers, Thermometett, 
&c., S&c., sent free by Post to all parts of the World 
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INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 


An Examination in Practical Chemistry for the Membership of this 
Institute will be held in the Laboratories of the Institute, 30 Bloomsbury 
Square, London, W.C., on MONDAY, DECEMBER 11, 1893, and follow- 
ing days. 

An Examination will be conducted upon the same days in Glasgow and in 
Dublin for Candidates who have obtained their training in Scotland and 
Ireland respectively. 

All Candidates who were registered as Students of the Institute, or whose 
Applications were accepted prior to October 1, 1893, are required to produce 
evidence of having passed through a Course of at least 3 years’ study in one 
of the Colleges approved by the Council 

In the case of Candidates not reg.stered as Students of the Institute, or 
whose applications for admission were not received prior to October 1, 1893, 
three Examinations in addition to the prescribed 3 years’ training will be 
en viz. 

A Preliminary Examination in Subjects of General Education. 
I An Intermediate Examinat ion in General, Theoretical, and Pra ti- 
cal Chemistry, to be passed at the conclusion of the prescribed 
Course of three years’ study. 
III. A Final Examination in Practical Chemistry of a more special 
character. 

A Prospectus, containing full particulars of the Regulations for Admission 
to the Membership of the Institute, may be obtained by application to 
Messrs. BLunpELL, Taytor & Co., 177 Upper Thames Street, London, 
W.C. Price One Shilling. 

By order of the Council. 


G. H. ROBERTSON, Registrar ar 
30 Bloomsbury Square, London, W.C 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principat—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instructor—C, CAPITO, M.1.E.E., M.1.M.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill! and the Central Institution. 


SUNDAY LECTURE SOCIETY, 


ST. GEORGE’S HALL, LANGHAM PLACE, 
President :—Right Hon. T. H. HUXLEY, D.C.L., LL.D., F.R.S. 
The Opening Lecture on SUNDAY, OCTOBER 22, at 4 o'clock precisely, 
by Sir JAMES CRICHTON-BROWNE, M.D., F.R.S., on ** Brain Rest.” 

Payment at the Doors, One Shilling (Reserved Seats), Sixpence, and 
One ‘Penny. Tickets for each Series of Seven Lectures (one for each 
Lecture) to the Sixpenny Seats, now reduced to 1s. 6¢. Members’ Annual 
Subscription, £1. 

Letters to be addressed to the Hon. Treasurer, W. H. Do 
15, Gioucester Crescent, june Park, W. 





nd Secretary 


+ Offices : 





MVILLE, Esq., 


iT BOARD AND 
(INT. SCI. 


P HY SICS FOR THE ‘CONJOIN 
PRELIMINARY SCIENTIFIC 
EXAMINATION. 

KING’S COLLEGE, LONDON. 

* A Course of Lectures covering the Syllabus of the above Examinati: ns 
will be held on MONDAY and THURSDAY Evenings, from 3 to 9, during 
the present Winter Session. 

A mages Work as far as is necessary for the Prel. 


e given. ® 
“F or Terms and Particulars apply to 


ci. Examination will 


W. M. HELLER, Lecturer. 


BACTERIOLOGY. 
KING’S COLLEGE, LONDON. 


The Laboratory is open daily from 1oa.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH 

Attendance for one month, £5. 55. 

Special Post-Graduate Course, Fridays, 11 a.m. to 1 p.m., £2 2s. 

Evening Class, Monday, 7 p.m. to 9 p.m., £2 2s. 

Evening Class on Fermentation, W ednesdays, 7 p-m. tog p.m., £2 25. 

For hanstumanane apply to the SECRETARY. 


“SOUTH AFRICAN MARINE “ALG. 

Well Mounted, Named Specimens, in Exchange for Named well Pre- 
pa ed Marine Algz from other Parts. Lists Exchanged. 

x. Becker, M.D., Grahamstown, South Africa. 
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GEOLOGICAL SCHOLARSHIP FOR 
WOMEN. 


The HARKNESS SCHOLARSHIP of £35 a Year for Three Years, 
given triennially by Examination to a Member of Girton or New: nham 
College in her First Year, will be next awarded in NOVEMBER 1803 
Information to be obtained from Miss A. Jounson, Llandaff House, 
Cambridge. 


MICROSCOPICAL STU DIES. 
MARINE ZOOLOGY. 


We begin, this month, the issue of a specially useful and high-class 
Series of Microscopical Preparations Illustrative of Rare Marine Life. 
The first Series will comprise Fourteen Slides sent out in Four Quarterly 
Instalments. The First Instalment (ow xeady) comprises :— 


The Beautiful Pelagic Ascidian Sa/fa shown in one Slide in ventral 
uopteris, 


Ova, 


position, in a second laterally; also the Pelagic Annelid Zo 
carrying Ova; and lastly, a Special: «Mount of Lucernaria, showing 
Sperm-masses, C-cystophoses, Septa, Xc., &c. 

Each Instalment will be accompanied by Fu/? Descriptive Lette 
(18 to 24 pp.) and by Two Hand-coloured Lithograph a Pla 
scription 215. for Series of Fourteen Slides, Post-free, with Journal. 





® Subscribers having already any of the Slides, are at liberty to exchange 
for others not in their Collections, but Lucernaria will, we think, be the 
only instance in point in the Series. 


SINEL & HORNELL, Biological Laboratory, Jersey (C.1.) 
COLLECTIONS oF MINERALS, ROCKS, 08 FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all College. 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
of localities. All one price, 1s. 6¢@. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
SAS. R. GREGORY, 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, €&c. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Rock Crystal, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


Labradorite, 





F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include a small selection of Gem- stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch localities. anc a 
fine series of Sedimentary Kocks. Specimen Tubes, Glass-topped Boxes, 
Ce ard ‘Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 

isects, and Birds’ Eggs, and Entomologists’ requisites always on hand. 
L: apidary’ s work executed. 

Now Ready, Price 6¢., or Post-free 7¢., No. 3 of THE GLACIALISTS’ 
M AGAZINE, Edited by P. F. Kenpatt, F G.S., with Articles - Prof. 

H ‘!', and Messrs Lomas, Kendall, Warren Upham, and G. H. Morton. 
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COLLECTIONS OF MINERALS A | NOTICE,.—Advertisements and business letters for 
ROG KS, OR FOSSILS . NATURE should be addressed to the Publishers ; 


| Editorial communications to the Editor. The 
For the Use of Students, Science Teachers, Prospectors,&c., andto | 


q fo 6 
illustrate the leading Text-books, in Boxes, with Trays. telegraphic address of NATURE és PHUSIS, 





60 Specimens, 10s. 64.; 100 do., 21s.; 200 do., 42s. | Lonpon.” 
i iner vratier ry ies | 
New Price List of ery my Stratigraphical Series SUBSCRIPTIONS TO “NATURE.” 
ROCK SECTIONS for the MICROSCOPEfrom 15.6d.each, Post Free | é 4 
CaTacoGugs GRATIS. | Yy. ‘. . 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. | ot) A a 1 80 
always in Stock. | A ee ee a om 6 
THOMAS D. RUSSELL, | Pe ae a ee o 7 6 
78 NEWGATE STREET, LONDON, EC. | = 70 Att PLaces ABRoaD:— 
x 5 on Z | UE ae, “iy Ge en oa. av a hcp ae ae i r 10 6 
LIVING SPECIMENS FOR | EL. 5 so ch ne ce 8 8 o 15 6 


THE MICROSCOPE. | 4 3 G's ee eee ee o 8 o 


Volvox globator. Spongilla fluviatilis, Melicerta ringens, Cristatella | CHARGES FOR ADVERTISEMENTS. 


muceds, and other Pond Life ; Amoeba, Hydra, Chara, Amphioxus, Cray- 
fish, and other Biological types for practical work. 


| Three Linesin Column ....... o 2 6 
T. E. BOLTON, a oe eo a 00 9 
FARLEY ROAD, MALVERN LINK. One Eighth Page, or QuarterColumn . 0 18 6 
— : eR RE EP Aaa a Quarter Page, or Halfa Column ... 115 © 
ALBERT EDWARD JAMRACH Halfa Page,oraColumn ...... 35 0 
(Late CHARLES JAMRACH), Whole Page io 6 #26 06 4.40.6 6 60 
NATURALIST, Money Orders payable to MACMILLAN & CO. 

180 ST. GEORGE STREET EAST. | OFFICE: 2 BEDFoRD STREEr, STRAND, W.C. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 





BREAKFAST—SUPPER, 


HOLLOWAY’S PILLS FPPS’S 


CURE 


Biliousness, Sick Headache, Indigestion CRATEFUL—COMFORTINC. 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. C O C O A 
Holloway’s Pills and Ointment may be obtained of ; 
all Medicine Vendors. BOILING WATER OR MILK. 


THE ENGLISH CITIZEN SERIES. 


A New and Cheaper Edition. Crown 8vo. 2s. 6d. each Volume. 
Will be Published shortly :—- 


THE STATE IN RELATION TO LABOUR. By W. Srantey Jevons, 
LL.D., F.R.S. 


LOCAL GOVERNMENT. By M. D. Cuavcmers. 

THE STATE IN RELATION TO EDUCATION. By Henry Crarx, C.B. 
The following Volumes have already appeared : - 

CENTRAL GOVERNMENT. By H. D. Tratrtt. 

THE ELECTORATE AND THE LEGISLATURE. By Spencer Watro.e 

THE LAND LAWS. By Sir F. Pottock, Bart. (Second Edition.) 

JUSTICE AND POLICE. By F. W. Martranp. 

FOREIGN RELATIONS. By Srencer Watpote. 

THE POOR LAW. By the Rev. T. W. Fow e. 

THE PUNISHMENT AND PREVENTION OF CRIME. By Colonel 


SIR EDMUND DU CANE. 
MACMILILAN AND CO, LONDON. 
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ba ON SALE BY 
MACMILLAN & BOWES, 


Folio. 


145. 
Vols. 1 to 20 (1863-82), | 


ARCHIMEDES.—Opera, cum = versione latina. 
1792. (The best edition of Archimedes 

ASTRONOMICALREGISTER. 
in ro Vols. Half-calf. £4 10 

BOOLE’S DIFFERENTIAL EQUATIONS. 
Edition, and Supplement. 2 Vols. 


BRIOT AND aoegues: ~ Théorie des Fonctions Ellip- 


3rd 


tiques. Cloth. 1875. 25s. 
EULER.—Mechanica. 2 Vols. Hialf-calf. 1736. 145. 
EULER.—Methodus Inveniendi Lineas Curvas. 1744. 10:5: 


"i. eeeeeS. a by ane with the scarce Supple- 


ment. 4to. 


at" 3. ‘PRESCOTT. —Scientific Papers. 2 Vols. 
RIEMANN.—Mathematische Werke. 1876. 12:5, 
REGAUD. PP ee dence of Scientific Men. 2 Vols. 


w84r. 125. 
SALMON,— hor Se Plane Curves. 1873. 12s. 
SONNET.—Dictionnaire des Mathematiques 
Complete ing Parts. 1867-68. 12s. 
VERDET.—(Euvres. 8 Vols. in 12 Parts. 1868-73. £5 Ios. 
WHEWELL’S HISTORY OF THE INDUCTIVE 
SCIENCES. 3 Vols. (Zhe dest edition.) 1857. 215. 


New Publication. Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 
AN ILLUSORY EYE DISEASE. 


ConTENTS :— 
PROGRESSIVE (sic) MYOPIA. 

Case No. 1.—Culled from Mr. Ropert BruDENELL CARTER. 

One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.—Culled from Mr. NettTLesuip. 

One Lithographed Moorfields Hospital Form, 
Case No. 3.—Culled from Mr. Joun Couper. 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry SiLcock. 

One Lithographed Moorfields Hospital Form. 
Case No. 5.—Culled from Mr. Georce Lawson. 

One Lithographed Moorfields Hospital Form. 
Case No. séis.—Culled from Mr. Crircuertr. 

One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. 


Case No. 6.—Culled from Mr. Netriesuip. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 
A. FOURNET, 
18 BENTINCK ST., WELBECK ST., LONDON, W. | 
Price 2s. 


Appliquées. | 











Sur Renda Cloth, 8vo, 250 pp., _ ites 125. net, Runes 64. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACES-. 


By F, W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY by JULIAN DEBY,-F.R.M.S. 


Contents.—Preliminary Remarks—The Structure of Diatoms— Movement 
of Diatoms—Classification of the “Diatomacez, with a Conspectus of the 
Families and Genera—Modes of Reproduction— —Collecting Diatoms— 
Mounting Diatoms—Microscopical Examination—How to Photograph 
Diatoms.— BIBLIOGRAPHY. 

London: ILIFFE & SON, 3 St. Bride Street, E.C. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1893, Part 3, containing the Papers read at 
the Scientific Meetings held in May and June last, with 19 Plates. 
Price 125. 

THE ZOOLOGICAL RECORD FOR 1892; 
being Vol. XXIX. of the Record of Zoological Literature. Edited by 
DAVID SHARP, Esq., M.D., F.R.S., F.Z. (London, 1293 ) 
Price 30s. 

These Publications may be obtained at th ciety’s Office (3 Hanover 

Square, W.), or through any Bookseller. i 


|THE VERTEBRATE SKELETON. 


| ELEMENTS of BOTANY. 


CAMBRIDGE UNIVERSITY PRESS, 


CAMBRIDGE NATURAL SCIENCE MANUALS. 


Biological Science Series. 
General Editor, A. E. SHIPLEY, M.A., Fellow of Christ’s 
College. 


ELEMENTARY PALZONTOLOGY— 


INVERTEBRATA. 
F.G.S. Crown 8vo. 


By HENRY 
6s. 


WOODS, B.A., 


PRACTICAL PHYSIOLOGY of PLANTS. 


By F. DARWIN, M.A., F.R.S., and E. 
M.A. 


H. ACTON, 
[2x the press. 
In Preparation. 

TEXT-BOOK of PHYSICAL ANTHRO. 
POLOGY. By ALEXANDER MACALISTER, M.D., 
F.R.S., Professor of Anatomy in the University of Cam- 
bridge. 

By S. 

H. REYNOLDS, M.A. 


FOSSIL PLANTS, a MANUAL for STU- 


DENTS of BOTANY and GEOLOGY. 
SEWARD, M.A., F.G.S. 


By a. 
By F. Darwin, 


M.A., F.R.S. 


Physical Science Series. 
LIGHT AND HEAT. By R. T. GLazeprooxk, 


M.A., F.R.S., Assistant Director of the Cavendish Labora- 
tory. [Zi the press. 
ELECTRICITY AND MAGNETISM. By 
R. T. GLAZEBROOK. [7x2 preparation. 
MECHANICS AND HYDROSTATICS. 
By R. T. GLAZEBROOK. [Jz preparation. 


London: C. J. CLAY & SONS, 
Cambridge University Press Warehouse, Ave Maria Lane. 


AN EXAMINATION 


WEISMANNISM. 


BY 


G. J. ROMANES, F.R:S. 


Pp. 221, with Portrait of Professor Weismann, 
Price S1x SHILLINGS, 


LONGMANS & CoO. 





By LIONEL S. BEALE, M.B., F. R. 2% 


SLIGHT AILMENTS: Nature and atiacien 3rd Ed. 55. 

OUR MORALITY AND THE MORAL QUESTION. 
and Ed. .3s. 6d. 

THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 

BOW TO WORK = THE MICROSCOPE. 1cO 


Plates. 21s (Harrison. 


THE MICROSCOPE IN MEDICINE. 86 Piates, 215. 

BIOPLASM: Introduction to Medicine and Physiology 
6s. 6d. 

ON LIFE AND ON VITAL ACTION. 5s. 


THE MYSTERY OF LIFE. 3s. 6d. 
THE “MACHINERY” OF LIFE. 2s. 


London: J. & A. CHURCHILL. 








OK, 
ora- 


By 
>S. 


Le 


55. 
ON. 


5s 
1co 


ogy 





OcToBER 19, 1893] 


NATURE cci 





LONDON, 


SUNDAY, Octosrr 22. 
SUNDAY LECTURE Society, at 4.—Brain Rest: Sir James Crichton- 


Browne, F. 
TUESDAY, OctToser 24. 

MINERALOGICAL Society, at 8.—Anniversary Meeting.—Election of 
Officers and Council—On a Meteoric Stone which fell near Jafferabad, 
India, in April 1893: Prof. Judd, F.R.S.—On the “ Skin” of Agates 
Prof. M. F. Heddle and J. S. Thomson.—Notes on a Zircon trom Ex- 
pailly, Haute-Loire: F. Rutley.—On Spangolite: H. A. Miers 

PHOTOGRAPHIC Society, at 8 (at the Gallery, 5a, Pall Mall, East.)—Bal- 
loon Photography: Captain Mantell, R.E..—Lumiére’s Experiments in 
Printing with Manganese Salts: R. Child Bayley. 


WEDNESDAY, OcrToser 25. 
INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—On the Artifi ie] 
Lighting of Workshops: Benjamin A. Dobson. 
THURSDAY, Ocroser 26 
INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—On the Working of 
Steam Pumps on the Russian South-Western Railways: Alexander 
Borodin. 
FRIDAY, Ocroser 27. 
PuysicaL Society, at 5.—On Air-Core Transformers: E. C. Rimington.— 


lwo Experiments on the Rings and Brushes in Crystals, and Electrical 
Radiation in Copper Filings: W. B. Croft. 


DIARY OF SOCIETIES. | 
) 


PURCHASERS OF SELF-RECORDING 
INSTRUMENTS, 
such as 
Self-recording Barometers, 
Self-recording Thermometers, 
Self-recording Hygrometers, 
Self-recording Galvanometers, 
Self-recording Rain-gauges, 
&e., 
Should see that they are marked 





TRADE MARK. 


This mark has been entered by the Inventors and Manufacturer. | 


A MAGNIFICENT BINOCULAR MICROSCOPE 
By ROSS. Equat ro New. BarGain, 


Consisting of improved Binocular Stand, Draw Tube, Two Eye-pieces 
coarse and fine adjustments for focussing, graduated concentric Rotary | 
Stage, having 1 inch rectangular motion, rack and screw movements, | 
graduated Sub-stage for holding illuminating polarising apparatus. Dia- | 
phragm, Plate, Plane, and Concave Mirrors, and Wenham Binocular 
Arrangement ; fitted in elegant brass-bound case. The following apparatus, 
fittedin Polished Mahogany Case, viz. large Condensing Lens on Stand. 
Expensive Micro-Spectroscope, double Nose-piece. Ross 4; improved 
Achromatic Condensers; Ordinary ditto ; Wenham Illuminator ; Polarising 
Apparatus with Revolving Selenites, &c., Wenham Paraboloid, Side Re- 
flectors, Compound Compressorium, ditto smaller. 3 large Animalcula Cages. 
Lieberkuhn for 1 and 14 powers. Black glass Polariser, silver Side Re- 
flect or, small Condensing Lens. Three Dark Wellsand Holder, Spot Lens, 
Amica’s Prism on Stand, Frog Plate, Troughs, and other smaller Apparatus; 
als> Eye-pieces, Pair of B. C. D., also E. and F. single, and the following 
finest Objectives, viz. :—3 inch, 2 inch ditto. 14 inch ditto, 1 inch ditto, § inch 
ditto, inch ditto, 4; inch ditto, 4 inch ditto, } inch ditto, £ inch ditto, 
all by Ross ; also y', by Powett & LELAND, an aluminium quadruple Nose- 
piece, a'so a fine Microscopic Lamp, Fiddians, with Condenser, Reflector, 
and Universal Adjustment, in Mahogany Case; 52 choice Objects, in polished 
Mahogany Case ; also two boxes, containing 48 choice Objects; and case 
with 12 dozen Physiological Objects; also other apparatus for mounting, 
&c. Cost nearly £200; will be sold a bargain. Apply to W. C. HuGues, 
Brewster House, Mortimer Road, Kingsland. 


Instrument Company, Cambridge. 
Addressall communications ‘‘ Instrument Company, 
Cambridge.’’ 

Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 
The Cambridge Scientific Instrument Company, 

St. Tibb’s Row, Cambridge. 


DUST IN AIR. 


Instruments designed by JOHN AITKEN, Esq., F.R.S., &., 
and made by WILLIAM HUME, Edinburgh. 


THE POCKET DUST COUNTER 
Has Moist Chamber, Millimetre Scale on glass, Viewing Lens, Graduated 
Measuring Air-pump, 2 Stopcocks. In Case. 4} X 3 X 14; Weight, 10 ozs 

PRICE £6 6s. 

THE KONISCOPE, 

For the Study of the Colour Pheno nena of Cloudy Condensation, due to dust. 
Half-metre Moist Chamber Glass Ends, Air-pump and Stopcock ; Weight 
rlb. 1402s. PRICE £8 8s. : 

PLATTNER’S COMPLETE BLOWPIPE 

LABORATORY, 
FOR GEOLOGISTS, MINERALOGISTS, AND SCIENTIFIC 
VOYAGEURS. 

For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay and Bl. wpipe Tools and Reagents, with a fine Balanc ein 
coliapsible glass case. ‘lravelling Case measures 214 X 174 


50 lbs. PRICE £25 12s. 6d. 


184; weighs 





THE CANTILEVER PROJECTION LANTERN. 


Flat and Open Stage, for use at Science Lectures, Physical and Chemica 
Experiments. Shows Lung and Whole Brain Sections for Physiologists 
and Pathologists. Condensers 54 to 16 inches diameter. 

RICES from £6 10s. 

ILLUSTRATED DESCRIPIIVE PAMPHLET. 


WILLIAM HUME, 


SCIENTIFIC INSTRUMENT MAKER, 
2 WEST COLLEGE STREET, EDINBURGH. 


CONCHOLOGY. 
New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c. 
COLLECTIONS AND SPECIMENS BOUGHT. 


COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises 





| and supplied promptly at moderate prices. 


Rectangular, from 1s. 3¢. per dozen. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 


Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 
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MESSRS. MACMILLAN & GO’S TEXT-BOOKS FOR ADVANCED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. 8vo, 15s. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 21s. 
Vol. II. Two Parts. 18s. each. 
Vol. IIIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., 1V., and VI., 21s. each. Parts III, and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 125. 6a. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by Georce McGowan, Ph.D. 
vo, 14s. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF THE ANIMAL BRODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR 
GAMGEE, M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [Vol. LI. shortly. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
HERITANCE OF ACQUIRED CHARACTERS ACCOKDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6a. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG. With Preface by Prof. Dr. ERNst HAECKEL. Translated by H. M BERNARD, M.A. Cantab., 
and M. BERNARD. PartI. 8vo, 175, net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VEKTEBRATES. By Prof. R. WIEDERSHEIM. Adapted by W. NewTon PaRKER. $8vo, 125. 6a. 


A TEXT-BOOK OF PHYSIOLOGY. By Michael Foster, M.D.., 


F.R.S., Professor of Physiology, Cambridge. Illustrated. Fifth Edition, largely Revised, Svo. Parts I., II., IV., 
Ios. 6@. each. Part III., 7s. 6¢. Appendix by Dr. SHERIDAN LEA. 7s. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DoNALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. 
Part IIL—SPECIAL PATHOLOGICAL ANATOMY. Sections I.—VIII. Second Edition, 12s. 6a. Sections IX.— 
XII. 125. 6a. e 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMILTON, M.B., F.RC.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med. 8vo, 255. [Vol. IL. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.K.S. In two Vols. Second Edition. Medium Svo. Vol. I. 18s. Vel. IL, 2ts. 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND GO0.’S NEW BOOKS, 


THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, F.R:S. 


In Monthly Volumes from October 1. Globe 8vo. 5s. each Volume. (THE EVERSLEY SERIES.) 











Vol. I. METHOD AND RESULTS. [ Ready. Vol. VI. HUME. 

Vol. Il, DARWINIANA. Vol. VII. ETHICAL AND PHILOSOPHICAL 
Vol. III. SCIENCE AND EDUCATION. ESSAYS. 

Vol. IV. SCIENCE AND HEBREW TRADITION, Vol. VIII. MAN’S PLACE IN NATURE. 


Vol. V. SCIENCE AND CHRISTIAN TRADITION. | Vol. IX. ESSAYS IN SCIENCE. 


AN ELEMENTARY TREATISE ON THE GEOMETRY OF CONICS. 


By ASUTOSH MUKHOPADHYAY, M.A., Fellow of the University of Calcutta. Crown 8vo. 45. 6d. 


AN ELEMENTARY TREATISE ON THEORETICAL MECHANICS. 
By PROFESSOR ALEXANDER ZIWET, Assistant Professor of Mathematics in the University of Michigan. Part I. 
Kinematics. S8vo. 8s. 6d. net. 


A TREATISE ON THE THEORY OF FUNCTIONS. By James Harkness, 
M.A., Associate Professor of Mathematics in Bryn Mawr College, Pa., U.S.A., and FRANK MORLEY, M.A., 
Professor of Pure Mathematics in Haverford College, Pa., U.S.A. 8vo. 18s. net. 


A SHORT COURSE IN THE THEORY OF DETERMINANTS. By Laenas 


GIFFORD WELD, B.Sc., M.A., Professor of Mathematics, State University of lowa. Crown 8vo. 7s. 60. 


AN ESSAY ON NEWTON'S PRINCIPIA. By Watrter W. Rouse Batt, 


Fellow and Assistant Tutor of Trinity College, Cambridge. Crown 8vo. 6:2. net. 


CURIOSA MATHEMATICA. Part II. Pillow Problems Thought Out During 
Wakeful Hours. By CHARLES L. DODGSON, M.A., Student and late Mathematical Lecturer of Christ Church, 
Oxford. Second Edition. Crown 8vo. . 2s, 


UTILITY OF QUATERNIONS IN PHYSICS. By Avexanper McAutay, 


M.A., Lecturer in Mathematics and Physics in the University of Tasmania, 8vo. 5s. net. 


INORGANIC CHEMISTRY FOR BEGINNERS. By Sir Henry Roscoe, 


F.R.S. Assisted by JosepH Lunt, B.Sc. (Victoria). Globe 8vo. 2s. 6d. 


TEXT-BOOK OF GEOLOGY. By Sir Arcuipatp Gerkiz, F.R.S. Third 


Edition. Medium 8vo. 28s. 


TABLES FOR THE DETERMINATION OF THE ROCK - FORMING 


MINERALS. Compiled by FK. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated 
from the Russian by J. W. GREGORY, B.Sc., F.G.S., of the British Museum (Natural, History). With a Chapter on the 
Petrological Microscope by Prof. G, A. J. COLE, M.R.I.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D., F.R.S., Professor 


of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With Illustrations. Sixth 
Edition. Part I. comprising Book I.—Blood—The Tissues of Movement—The Vascular Mechanism. 8vo, cloth. 10s. 6. 


HAND-BOOK OF PUBLIC HEALTH AND DEMOGRAPHY. By Epwarp 
F. WILLOUGHBY, M.B., Diploma in State Medicine of the London University, and in Public Health of Cambridge 
University. Feap. 8vo. 45. 6d. 


INTRODUCTION TO THE STUDY OF POLITICAL ECONOMY. Being 
an entirely rewritten third edition of the Guide to the Study of Political Economy by Luici Coss, Professor in the Royal 
University of Pavia. Translated by Louis DyER. Crown 8vo. 8s. 6d. net. 

TIMES. —“* Its great merit consists in its comprehensive historical survey of the progress and present condition of economical 
science in Europe, in England, and in the United States, and in the sound, temperate, and instructive judgment which Professor 

Cossa brings to that survey. ... . It is full of substance, and the translation is skilfully executed.” 


THE ENGLISH CITIZEN: His Life and Duties. A Book for Continuation 
Schools and the Senior Classes of Public Elementary Schools. By CHARLES HENRY WYATT, Clerk of the 
Manchester School Board. Globe 8vo. 2s. 


MACMILLAN AND CO., LONDON. 
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PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. 1T IS SENT POST FREE. 
*‘OPTIMUS”’ 
PHOTOGRAPHIC 
OUTFITS. 











iT ” 
OPTI M U S Rayment's Wide Angle, Long Focus, Rack. Camera, Three Double Dark 


MAGAZ ] N e HAN! D CAM E RA, Slides, ‘‘Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 


and best Waterproof Case. 


Pictures 44 in. 3} in 
Carries Twelve Dry Plates. No Dark shes Plates changed by turning For Plates 4} by 3} . pms pr ore os one ‘io 
a pens For Plates 64 by a. se £12 
Fitted with Rapid Euryscope ww. 210/- For Plates 84 by 64 .. a £15 


PERKEN, SON, & RAYMENT, a LONDON. 


LANTERN STEREOSCOPE. nverron's patent, 


For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST INFLUENCE MACHINES. 





School Form with 12 in, Plate £1150 
16in 2100 
Harvey and Peak’s Form, best make, 15in. Plates 4100 
“ ” ” pA im. 5 5100 
im. -5, . 6100 

Ditto, strongly built - a ane aapaaee 
h 24 in. Plate .- 8100 


SPECIALLY. RECOMME NDED. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by*late W. Lanr Carpenter, Esy., Prof. Forses. New 
Triple constructed for B. J. MaALpEN, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple,. Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
Guinness, Madame Apg.ina Patti, &c. Patent Pamphagos Lantern 





Mathematical Instrument Manufacturer to H.M. Government, Council of 


India, Science and Art Department, Admiralt 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 


Tlustrated Price List Post Free. Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
Ww. F. S. obtained the only Medal in the Great Exhibition of 1862 for trated Catalogue 300 pages, 15. ; Postage, sd. Smaller do., 6d. Pamph.- 
Excellence of Construction of Mathematical Instruments, and the only ets Free.—HUGHES, SpEcIALIST, Brewster House, Mortimer Road, 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- os i ba 2 ee mia ¥ 
matical Work. Silver Medal, Architects’ Exhibition, 1886. Kingsland, N. 


Address:—GREAT TURNSTILE, HOLBORN. LONDON, W.C. 








SCIENTIFIC WoORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. SIR GEORGE B. AIRY 

THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 

CHARLES DARWIN. JEAN BAPTISTE ANDRE DUMAS. 
TOHN TYNDALL. SIR RICHARD OWEN. 

SIR GEORGE GABRIEL STOKES, JAMES CLERK MAXWELL. 

SIR CHARLES LYELL. JAMES PRESCOTT JOULE. 

SIR CHARLES WHEATSTONE, WILLIAM SPOTTISWOODE, 

SIR WYVILLE THOMSON. ARTHUR CAYLEY. 

ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 

BARON ADOLF ERIK NORDENSKJOLD. JOHN COUCH ADAMS. 

LORD KELVIN. JAMES JOSEPH SYLVESTER. 
HERMANN L. F. HELMHOLTZ. DMITRI [TVANOWITSH MENDELEEFF. 
SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR. 


WILLIAM HARVEY. 


SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 
Cheques and Money Orders payable to MACMILLAN & CO., 
OFFICE OF “*NATURE,” 290 KEDFORD STREET, STRAND. 





Printed by RicHarp Ciay Anp Sons, Limr1Ep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at 29 Bedford Street, London. W.C., and 112 Fourth Avenue, New York.—Tuurspay, October 19. 1893. 
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Registered as a Newspaper at the General Post Office.) * Rights are Reserved. 
NEWTON & CO.’S 
NEW PATENT 


“DEMONSTRATORS” LANTERN, 


FOR OIL OR LIMELIGHT. 


With Prism for Erecting, and 
for Vertical Projection. 


3, FLEET 8T., 
LONDON. .< 





ouesq 


The most simple 
sem, and efficient 
': Single Lantern 
yet constructed 
for general 
scientific work. 


NEW CATALOGUE 


1 of Lanterns, Pro- 
* jection Appara- 

it tus and Slides, 
| Post Free, 

6 stamps. | 


| ASTRONOMICAL TELESCOPE. 
With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 


to -be capable of dividing Double Stars and showing Saturn’s Ring and 
| Jupiter’s Belts. 





















Price £6 10s. Od. 


Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
| NEGRETTI & ZAMBRA’S 
CLINICAL THERMOMETERS. 














4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Index, 5s. 6d. each, in Metal Case. 


4, 5, or 6 inch, with Patent Indestructible and Magnifying 
Lens Front, 7s. 6d, each, in Metal Case. 
Half a Dozen sent free by Registered Post, and insured against loss of 
breakage, to any country within the Postal Union, on receipt of Remittance. 
NEGRETTI & ZAMBRA are the Inventors and Patentees of the In- 
destructible Index, upon which principle all Clinical Thermometers of the 
present day are made. 


NEGRETTI & ZAMBRA, 


Scientific Instrument Makers to H.M. the Queen and Royal Family, Ob. 
servatories Kew and Greenwich, Britisn and Foreign Governments. &c. 


38 HOLBORN VIADUCT. 
| Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE. 


| Telephone No. 6583. Telegraphic Address: ‘‘ Negretti, London.” 
| Illustrated Price Lists of Microscopes, Barometers, Thermometer, 


R. & 7. “BECK, 68 CORNHILL, ‘LONDON, &.C. | &c., &c., sent free by Post to all parts of the World. 
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NORTH-EASTERN COUNTY SCHOOL. 
BARNARD CASTLE, CO. DURHAM. 


Administered under a Scheme under the Endowed Schools Acts. 


The Governors invite applications on or before TUESDAY, NO- 
VEMEER 14, 1893, for the Head Mastership of the above Second Grade 
School, vacant through the death of Mr. Edward Henry Prest. 

The successful Candidate will be required to take up the duties of the 
Appointment early in January 1894. 

The Head Master must be a Graduate of a University of the United 
Kingdom, but need not necessarily be in Holy Orders. 

The School will accommodate about 300 Boys as Boarders in addition to 
50 Day-Boys. ‘The present number is 250. 

Salary, £150 per Annum, with Capitation Fees and an excellent Residence. 
_ Full Particulars and Copies of the Scheme can be obtained upon applica- 
tioa to 





EDWIN WELLS, Clerk to the Governors, 


October 24, 1893. arnard Castle. 





THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Sen1or-INstRUcTOR—C, CAPITO, M.I.E.E., M.1.M.E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 


The Coliege provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 





PHYSICS FOR THE CONJOINT BOARD AND 
PRELIMINARY SCIENTIFIC (INT. SCI.) 
EXAMINATION. 


KING’S COLLEGE, LONDON. 


A Course of Lectures covering the Syllabus of the ab>we Examinations 
will be held on MONDAY and THURSDAY Evenings, from 65 to 9, during 
the present Winter Session. 

Practical Work as far as is necessary for the Prel. Sci. Examination will 
be given. 

For ‘Terms and Particulars apply to 

W. M. HELLER, Lecturer. 


EVENING LECTURES TO WORKING MEN. 


ROYAL COLLEGE OF SCIENCE, 
LONDON. 


The First Course, consisting of Six Lectures on “* Minerals used for 
Cutting, Grinding, Polishing, and the Fabrication of Tools,” by FRANK 
RUTLEY, Esq., F.G.S., will be delivered at the Museum of Practical 
Geology, in Jermyn Street, S.W., commencing at 8 o'clock on MONDAY 
EVENING, NOVEMBER 6, 1893. 

Tickets may be obtained by Working Men only on application at the 
Museum on Monday Evening, October 30, from 6 to 10 o'clock. 

Fee for the Course, 6¢. Each applicant is requested to bring his name, 
address, and occupation written oa a slip of paper, for which the ‘licket 
will be exchanged. 


NATURAL SCIENCE SCHOLARSHIP. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
fees, not exceeding £20 per annum, will be awarded at this College in 
December 1893. 

The Examination commences Thursday, December 7. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 

For full particulars apply to W. Harcuetr Jackson, Keble College, 
Oxford. 





SOUTH AFRICAN MARINE ALG. 


Well Mounted, Named Specimens, in Exchange for Naned well Pre- 
rared Marine Algz from other Parts, Lists Exchanged. 


H. Becker, M.D., Grahamstown, South Africa. 











Sale by Auction. 


MONDAY, NOVEMBER 6. 
THE LIBRARY OF BOOKS OF THE LATE REV. H. BURNEY. 
MR. J.C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
NOVEMBER 6, at “half-past 12 precisely, the Library of Natura 
History, Scientific, Theological, and other Books of the late Rev 
Henry Burney, of Wavendon Rectory, Woburn Sands. 


On view the Saturday prior, 10 till 4, and Morning of Sale, and Catalogues 
had. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator. Spongilla fluviatilis, Melicerta ringens, Cristatella 
muceds, and other Pond Life ; Amoeba, Hydra, Chara, Amphioxus, Cray- 
fish, and other Biological types for practical work. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN L LINK. 


~ SAMUEL HENSON, 


LAPIDARY MINERALOGIST, be. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, 
Agate, &c., &e. 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stoges ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch loc: alities. and a 
fine series of Sedimentary Kocks. Specimen Tubes, Glass-topped Boxes, 
Card ‘Trays, Labeis, Blowpipe Apparatus, Cabinets for Minerals and Fossil-, 
Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand. 
Lapidary’s work executed. 

Now Ready, Price 6¢., or Post-free 7¢., No. 3 of THE GLACIALISTS’ 
MAGAZINE, Edited by P. F. Kenpatt, F.G.S., with Articles by Prof. E. 
Hull, and Messrs. Lomas, Kendall, Warren Upham, and G. H. Morton. 


CONCHOLOGY. 


New and interesting Species of Recent ey from Borneo, Philippine 
Islands, China, &c., 
COLLECTIONS AND pr eh BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises 
and supplied promptly at moderate prices. 
Rectangular, from 1s. 3d. per dozen. 
Circtlar, from 1s. per dozen. 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 


Price List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 





























mm £2. © 22 oe Oe LS of 








Sp ve 





OcToBEk 26, 1893] 





BEST DRAPERS INK (DICHROIC) 
BLACK 
INK 
KNOWN 


Can beobtained in London, through Messrs. Barciay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery &: Sons, Newgate 
Street ; and to be had ofall Stationers. 


When this Ink is used writing 
becomes a pleasure. 


May be had from all Stationers. 


In Jars, 6d., is., & 2s. each. 


BEWLEY & DRAPER (Limited), Dublin. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carpenter, Esy., Prof. Forses. New 
Triple constructed for B. J. MaLpEn, Esq., this season. New Oxyhydro- 
gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRATTAN 
Guinness, Madame Apg.ina Patti, &c. Patent Pamphagos Lantern 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus- 
trated Catalogue 300 pages, 1s.; Postage, sd. Smaller do.,6¢@. Pamph. 
lets Free.—HUGHES, Speciarist, Brewster House, Mortimer Road, 
Kingsland, N. 


THROAT «© COUGH 


Soreness and Dryness, ae and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sicking, the Glycerine in these agreeable Confections becomes actively 
healing. 

Sold only in Boxes, 7}d., and Tins, rs. 1}¢., Labelled. 


JAMES EPPS & Co., Ltd., Homanpathic’ Chemists, Loxpo Ny 








HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


SCIENTIFIC 
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NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS, 


LONDON.” 
SUBSCRIPTIONS TO “NATURE.”’ 
£e @ 
Mb ca, ok ok: we Ow ° 1 8 o 
BPN 4% + 6 ware ere yo DE SB 
EG as 4 ae 6H Se Sw o 9 6 
To ALL PLACES ABROAD :— 
0 Oe ee ee oe ee 110 6 
_.. .... ERE EREEEISL Te o1s 6 
eee eee ae o 8 o 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column ....... o 2 6 
Pe a. ee ot ea Oe oo 9 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column ... 115 © 
Halfa Page, oraColumn ...... 3 5 0 
WHOMRE RON tt tte ee 8 ee ® 6 6 o 


Money Orders payable to MACMILLAN & CO. 
OFFICE: 2 BEDFORD STREEr, SrRanod, W.C. 





COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 4s. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from 1s.6d.each, Post Free 
CaTaLoGcuss GRATIS. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL; 


78 NEWGATE STREET, LONDON, E.C, 
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The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES 
SIR CILARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
BARON ADOLF ERIK NORDENSKJOLD. 
LOKD KELVIN. 

HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM IIARVEY. 





SIR GEORGE B. AIRY 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH® ADAMS. 

JAMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEFF. 
LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
N.B.—The Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Setc 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & Ce.. 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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BRITISH MUSEUM (NATURAL 
HISTORY). 


The following Natural History Publications have been recently issued by 
the Trustees of the British Museum,:— 

CATALOGUE of BIRDS. Vol. "XXI. COLUMB.£. or PIGEONS 
By T. Satvapvor. 15 Coloured Plates. Price £1 10s. 

CATALOGUE of SNAKES. Vol. I. Containing the Fami'ies 
Typhlopidz, Glauconiida, Bidz, Ilysiida, Uronelcieze, Xenopeltide. and 
Colubrida aglypha, part. By G. A. BovLtencer. Woodcuts and Plates. 
Price £r 1s. 

CATALOGUE of BRITI°>H ECHTNODERMS. By F. Jerrrey Bewt, 
M A. Wordcuts and Plates (2 Coloured). Price ras. €d. 

CATALOGUE of MADREPORARIAN CORALS. Vol. I. The 
GENUS MADREPORA. By G. Broox. 35 Collotype Plates. Price 


1 45. 

These books can be purchased through the Agency of Messrs. Lone nans 
and Co., 39 Paternoster Row ; Mr. Quaritch, 15 Piccadilly ; Messrs. Kegan 
Paul, Trench. Triibner & Co., Paternoster Huuse, Charing Cross Road ; 
and Messrs. Dulau & Co.. 37 Soho Square; or at the Natural History 
Museum, Cromwell Road, London, S.W. 

W. H. FLOWER, Director. 
_ October 23, 1893 


Now Ready, Cloth, 8vo. 250 pp., Price 12s. net, Postage 64. 
AN INTRODUCTION TO THE STUDY OF TIIE 


DIATOMACE ££. 


By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY bv JULIAN DEBY, F.R.M.S. 
Contents.—Preliminary Rema*ks—The Structure of Diatoms—Movement 
of Diatoms—Classification of the Diatomacez, with a Conspectus of the 
Families and Genera—Modes of Reproduction—Collecting Diatoms— 


Mounting Diatoms—Microscopical Examination—How to Photograph 


Diatoms.— Bis_ioGRAPHy. 
London: ILIFFE & SON, 3St. Bride Street, E.C. 


Now Ready, Profusely Illustrated, Price 7s. 6d. 


UNIVERSITY MANUAL OF 


PHYSICS. 


By WM. PEDDIE, D.Se., F.RS.E. 
‘* This work, supplying a need very generally felt, will be 
most warmly welcomed.’ —Nature. 
l.ondon: Bailliére, Tindall & Cox, King William Street. Strand. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A, 

Vol. 1 (1892), Price 3s. 6¢. Vol. 2 (1893) will be sent in Monthly Paris to 

any Address for 5s. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London: | SIMPKIN, MARSHALL, HAMIL TON, KENT. & CO 


& WIMSHURST) 
MACHINES. 








Mia Uae Bt With Glass Plates, allsizes, double and multiple, | 
also with Ebonite Cylinders with and witho.t 


aoe  ” - a Cases. Batteries, galvanic and medicz? 
Pp Galv Ss, pocket, lecture-table 
Lm emt. School Apparatus of every de- 
scription. 
Larce CaTALocuE, Fifth Edition, Royal 8v , 
144 pp. 700 Illustrations, Post free, 7d. 








Western Electrical Works, Bristol. 


Senin Address: 12 FENCII@RCH STREET, E.C. 
(W. B. ALLISON, AGenT.) EstasrtsHep 1876. 








eeeeenee Instrument Manufacturer to H.M. Gover in2nt. Council of 
India, Science and Art Department, Admiralt- -. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish. at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
OLD Mepat in the International Inventions Exhibition 1885 for Mathe- 
m tical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


KING MENDHAM & Co.,. 
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LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, 1893, Part 3, containing the Papers read at 
ed Scientific Meetings held in May and June last, with 19 Piates. 

rice 125, 


THE ZCOLOGICAL RECORD FOR 1892; 
being Vol. XXIX. of the Record cf Zoniogical Literature. Edited by 
—— SHARP, Esq., M.D., F.R.S., F.Z.S. (London, 1893.) 

rice 3cs. 





These Publications may be obtained at the Society’s Office (3 Hanover 
Square, W.), or through any Bookseller. 


OUR HOUSEHOLD INSECTS 
An Account of the Insect Pests found in 
Dwelling Houses. 
By EDWARD A. BUTLER, B.A., B.Sc. Lond. 


Just Published. With 7 Plates and 113 Illustrations in the 
Text. Crown 8vo. Price 6s. 


London: LONGMANS, GREEN, & CO. 








ON SALE BY 


MACMILLAN & BOWES, 


SCAMBRIDGE. 
ARCHIMEDES.—Opera, cum nova versione latina. Folio. 


1792. (The best edition of Archimedes.) 145 

aa ago aay vpn Vols. I to 20 (1863-82), 
in 10 Vols. Half-ca'f. £4 

BOOLE’S DIFFERENTIAL EQUATIONS. 3rd 
Fdition, and Supplement. 2 Vols. 36s. 

BRIOT AND BOUQUET.—Théorie des Fonctions Ellip- 
tiqnes. Cloth. 1875. 25s. 

EULER.—Mechanica. 2 Vols. Half-calf. 1736. 145. 

EULER.—Methodus Inveniendi Lineas Curvas. 1744. 10s: 

FLAMSTEED.—Life by Bailey, with the scarce Supple- 
OTe gto. Bds. 1835-37. 


425. 
JOULE, J. PRESCOTT. —Scientific Papers. 2 Vols. 


245 
RIEMANN.—Mathematische Werke. 1876. 12s, 
REGAUD. —eeepeRe of Scientific Men. 2 Vols. 

1841. 12s. 6d. 

SALMON. —Higher Plane Curves. 1873. 125. 
SONNET.—Dictionnaire des pecdiaiuibenen Appliquées. 

Complete ing Parts. 1367-68. 1s. 

VERDET.—(Euvres. 8 Vols. in 12 Parts. 1868-73. £5 Ios. 
WHEWELL’S HISTORY OF THE INDUCTIVE 
SCIENCES. — (The best edition.) 1857. 215. 


NATURAL SCIENCE. 


A Monthly Review of Scientific Progress. 


CONTENTS of No. 21, NOVE: UBER, 1893. 
NOTES AND COMMENTS. 
I.—GEOLOGY IN SECONDARY are 
Prof. Grenvitte A. J. Cote, M.R I.A., F.G.S 
If. ee Se SCIENCE pH ae Cc HICAG } EXHIB ITION 
- A. Batuer, M.A.. 
III. _THE PLACE OFT HEL AKE- DWELLINGS OF GLASTON- 
BURY IN BRITISH ARCH.ZOL Oo, 
Prof. W. Bovp Dawkins, M.A.. 
FV. a AIR- SACS AND HOLL We BONES OF BIRDS. 
- Heavtey, M.A., F.Z.S. 
= ON “THE = rloLOGY AND LIFE-HISTORY OF SOME 
VEGETAL GALLS AND THEIR INHABITANTS. 
G B. Rornera, F.L.S. 
VI.—DESERU OR STEPPE CONDITIONS IN RRITAIN: A 
STUDY IN NEWER TERI! AKY GEOLJGY. 
CLement Rep, F.G.S 
VIl:—THE GENESIS OF MOUN te tg RANGES. 
‘lr. Mevtcarp Reape, C.E., 
VIII.—INDEXEs 10 BOLANIC: ais "AND ZOOLOGICAL NO- 
MENCLATURE 
1X. —THE WILDS OF SOUTH-EAST AFRICA: A REVIEW. 
Reviews or New Books, 
OBITUARY. 
News or Univers. TIES, MusEuMS, AND ScCIETIES. 
COkKESPON DENCE, 


LONDON AND New York: MACMILLAN & CO. 
TRICE ONE SHILLING NET. 








‘AL 
AL 


ad at 
ates, 


92 5 
893.) 


over 


*| 


lio. 
32), 
3rd 
lip- 
}Os? 
sle- 


Is. 


Is. 


Os. 
TE 


[E 


eae ee ee 





OcTOoBER 26, 1893] 





NATURE 


ccix 





MR. GORE’S ASTRONOMICAL WORKS. 


Just Published, Small Crown 8vo, price 2s. 6d. Cloth. 


AN ASTRONOMICAL GLOSSARY; or, 


Dictionary of Terms used in Astronomy. With Tables 
of Data and Lists of Remarkable and Interesting Celestial 
Objects. By J. ELLARD GORE, F.R.A.S., Author of 
** The Visible “Universe,” &c. 


Demy 8vo, with Stellar Photographs, 16s. Cloth. 


THE VISIBLE UNIVERSE: Chapters on the 
Origin and Construction of the Heavens. By J. ELLARD 
GORE, F.R.A.S. 


“ 4 valuable and lucid summary of recent astronomical theory, rendered 
more valuable and attractive bya series of stellar photographs and cther 
illustrations.”’—T7imes. 

-‘*In presenting a clear and concise account of the present state of sour 
knowledge, Mr. Gore has made a valuable addition to the literature of the 
subject.”"— Nature. 





Small 4to, with 30 Maps, ss. Cloth. 


STAR GROUPS: a Student’s Guide to the 
Constellations. By J. ELLARD GORE, F.R.A.S. 


‘“« A knowledge of the principal constellations visible in our latitude may 
be casily acquired from the thirty maps and accompanying text contained 
in this work.” — Nature. 

‘A very compact and handy guide to the constellations.’ 


London: CROSBY LOCKWOOD & SON, 
7 Stationers’ Hall Couit, E.C. 


’"—A thene@um. 








Instrument Company, Cambridge. 


Addressall communications ‘‘ Instrument Company, 
Cambridge.’’ 


Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of 1s. 6d. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


COLLECTIONS oF MINERALS, ROCKS, of FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as used at all Colleges. 
Schools, &c., price 10s. 6d. to 425. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundred 
of localities. All one price, 1s. 6d. each, post free. List free on application 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


SAS. R. GREGORY 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


A MAGNIFICENT BINOCULAR MICROSCOPE. 
By ROSS. Equat Tro New. BarGain. 


Consisting of improved Binocular Stand, Draw Tube, Two Eye-pieces, 
coarse and fine adjustments for focussing, graduated concentric Rotary 
Stage, having 1 inch rectangular motion, rack and screw movements, 
graduated Sub-stage for holding illuminating polarising apparatus. Dia- 
phragm, Plate, Plane, and Concave Mirrors, and Wenham Binocular 
Arrangement ; fitted in elegant brass-bound case. The following apparatus, 
fitted in Polished Mahogany Case, viz. large Condensing Lens on Stand. 
Expensive Micro-Spectroscope, double Nose-piece. Ross + improved 
Achromatic Condensers ; Ordinary ditto ; Wenham Illuminator ; Polarising 
Apparatus with Revolving Selenites, &e. , Wenham Paraboloid, Side Ke- 
flectors, Compound Compressorium, ditto smaller. 3 large Animalcula C ages. 
Lieberkuhn for x and 14 powers. Black glass Polariser, silver Side Re- 
flect or, small Condensing Lens, Three Dark Wellsand Holder, Spot Lens, 
Amica’s Prism on Stand, Frog Plate, Troughs, and other smaller Apparatus ; 
also Eye-pieces, Pair of B. C. D., also E. and F. single, and the foll owing 
finest Objectives, viz. :—3 inch, 2 inch ditto. 14 inch ditto, rinch digto, 3 inch 
ditto, 4} inch ditto, 4; inch ditto, 4 inch ditto, } inch ditto, 4 Tnch ditto, 
all by Ross ; also 7; by Powett & LELAND, an aluminium quadruple Nose- 
piece, a'so a fine Microscopic Lamp, Fiddians, with Condenser, Reflector, 
and Universal Adjustment, in Mahogany Case; 52 choice Objects, in polished 
Mahogany Case ; also two boxes, containing 48 choice Objects; and case 
with 12 dozen Physiological Objects; also other apparatus for mounting, 
&c. Cost nearly £200; will be sold a bargain. Apply to W. C. Hucues 
Brewster enn, | Mortimer Road. Kingsland. 





- LANTERN 


WIMSHURST | 


School Form with 1 


” ” 





STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK, 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


is = 
Harvey and Peak’s Form, best make, 18 in. Plates 


in. 
Ditto strongly built for albcoatell Purposes | 
’ “ with 24 in. Plates 
SPECIALLY RECOMMENDED. 


(ANDERTON’ S PATENT.) 


INFLUENCE MACHINES. 





#2100 
4100 

ve a Ge a; a 
a 6100 

8100 





- PERKEN, SON, AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 





“OPTIMUS” 
MAGAZINE HAND CAMERA. 


Pictures 4} in. by 3} i 
Carries Twelve Dry Plates. No — Slides. 
a button. 
Fitted with Rapid Euryscope... =. » eo» 200 


in. 
Plates changed by turning 


PERKEN, SON, & RAYMENT, 


‘f OPTIMUS” 
PHOTOGRAPHIC 
OUTFITS. 





Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, ‘‘Optimus”’ Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best Waterproof Case. 


For Plates 44 by 3 ooo ine eco ov ovo » £10 
For Plates 64 by 4 “ £12 
For Plates 84 by 6 £15 


141 OXFORD STREET & 
99 HATTON CARDEN, 


“LONDON. 
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MESSRS. MACMILLAN & CO.’S TEXT-BOOKS FOR ADVANGED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL, M.A. Second Edition, Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. S8vo, 15s. net. 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. 21s, 
Vol. II. Two Parts. 18s. each. 
Vol. IIIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I., II., 1V., and VI., 21s. each. Parts III, and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. Witha Plate. 8vo, 125. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
de THE ee DAY. By ERNST VON MEYER, Ph.D. Translated by GeorGE McGowan, Ph.D. 
vo, 145. net. ° 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF THE ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR 
GAMGEE, M.D., F.R.S. With Illustrations. Vol. I. Medium 8vo, 18s. [Vol. LI. shortly. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 125. 64. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG. With Preface by Prof. Dr. ERNst HAECKEL, Translated by H. M BERNARD, M.A. Cantab., 
and M. BERNARD. Part I. 8vo, 17s, net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R. WIEDERSHEIM. Adapted by W. NEWTON PaRKER. 8vo, 125. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By Michael Foster, M.D., 


F.R.S., Professor of Physiology, Cambridge. Illustrated. Fifth Edition, largely Revised, 8vo. Parts I., IL. IV., 
tos. 6d, each. Part III., 7s. 6¢. Appendix by Dr. SHERIDAN LEA. 7s. 64. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DONALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. : 
Part II.—SPECIAL PATHOLOGICAL ANATOMY. Sections IL.—VIII. Second Edition, 12s. 6¢. Sections IX.— 
XII. 12s. 6d. 


A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMILTON, M.B., F.RC.S.E., F.R.S/E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Illustrated. Vol. I. Med. 8vo, 25s. [ Vol. LL. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR, M.A., F.R.S. Intwo Vols. Second Edition. Medium 8vo, Vol. I. 18s. Vol. IL, 2ts, 
MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN AND CO0.’S NEW BOOKS. 


THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, F.R:.S. 


In Monthly Volumes. Globe 8vo. 55. each Volume. (THE EVERSLEY SERIES.) 





Vol. I. METHOD AND RESULTS. [Ready. | Vol. VI. HUME. 

Vol. II. DARWINIANA. [ Ready. | Vol. VII. ETHICAL AND PHILOSOPHICAL 
Vol. III. SCIENCE AND EDUCATION. ESSAYS. 

Vol. IV. SCIENCE AND HEBREW TRADITION, | Vol. VIII. MAN’S PLACE IN NATURE. 


Vol. V. SCIENCE AND CHRISTIAN TRADITION. | Vol. IX. ESSAYS IN SCIENCE. 


AN ELEMENTARY TREATISE ON THE GEOMETRY OF CONICS. 
By ASUTOSH MUKHOPADHYAY, M.A., Fellow of the University of Calcutta. Crown 8vo. 45. 6d. 


AN ELEMENTARY TREATISE ON THEORETICAL MECHANICS. 


3y PROFESSOR ALEXANDER ZIWET, Assistant Professor of Mathematics in the University of Michigan. Part I. 
Kinematics. 8vo. 8s. 6d. net. 


ON RIEMANN’S THEORY OF ALGEBRAIC FUNCTIONSiAND THEIR 


INTEGRALS, A Supplement to the usual Treatises. By FELIX KLEIN. Translated from the German, with the 
Author’s permission, by FRANCES HARDCASTLE, Girton College, Cambridge. 8vo. 45. 6d. net. 


A TREATISE ON THE THEORY OF FUNCTIONS. By James Harkness, 


M.A., Associate Professor of Mathematics in Bryn Mawr College, Pa., U.S.A., and FRANK MORLEY, M.A., 
Professor of Pure Mathematics in Haverford College, Pa., U.S.A. 8vo. 18s. net. 


A SHORT COURSE IN THE THEORY OF DETERMINANTS. By Laenas 


GIFFORD WELD, B.Sc., M.A., Professor of Mathematics, State University of lowa. Crown 8vo. 7s. 6d. 


AN ESSAY ON NEWTON'S PRINCIPIA. By Watter W. Rouse Batt, 


Fellow and Assistant Tutor of Trinity College, Cambridge. Crown 8vo. 6s. net. 


CURIOSA MATHEMATICA. PartII. Pillow Problems Thought Out During 


Wakeful Hours, By CHARLES L. DODGSON, M.A., Student and late Mathematical Lecturer of Christ Church, 
Oxford. Second Edition. Crown 8vo. 2s. 


UTILITY OF QUATERNIONS IN PHYSICS. By Atexanper McAutay, 


M.A., Lecturer in Mathematics and Physics in the University of Tasmania. 8vo. 5s. net. 


INORGANIC CHEMISTRY FOR BEGINNERS. By Sir Henry Roscoe, 


F.R.S. Assisted by JosEPpH LuNT, B.Sc. (Victoria). Globe 8vo. 2:5. 6d. 


TEXT-BOOK OF GEOLOGY. By Sir Arcuipatp Gerxiz, F.R.S. Third 


Edition. Medium 8vo. 28s. 


TABLES FOR THE DETERMINATION OF THE ROCK - FORMING 
MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated 
from the Russian by J. W. GREGORY, B.Sc., F.G.S., of the British Museum (Natural History). With a Chapter on the 
Petrological Microscope by Prof. G. A. J. COLE, M.R.I.A., F.G.S. Super Royal 8vo. 45. 6d. net. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D., F.R.S., Professor 


of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With Illustrations. Sixth 
Edition. Part I. comprising Book I.—Blood—The Tissues of Movement—The Vascular Mechanism. 8vo, cloth. 10s, 6d. 


HAND-BOOK OF PUBLIC HEALTH AND DEMOGRAPHY. By Epwarp 


F. WILLOUGHBY, M.B., Diploma in State Medicine of the London University, and in Public Health of Cambridge 
University. Fceap. 8vo. 45. 6d. 


ELEMENTARY COURSE OF PRACTICAL SCIENCE, By Hucn Gorpon 


Part I. Pott 8vo. Is. 
MACMILLAN AND CO., LONDON. 
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TO H.R.H. THE PRINCE.OF WALES,. THE EMPRESS OF GERMANY, &c. 








BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 


DIGESTIVE. 





An excellent relish for “ fish, flesh 


and fowl.”’ 


Sour & JEUX 


FAL & CHICKEN, 


MUTTON,Y 
SRA STURTLE 


MEAT LOZENCES tr 


i 








MICROSCOPIC OBJECTS 


NEW AND INTERESTING. 


beautiful « eee ooo eco ove Seo 2 
Palate of Paludina vivipara oe see coo I 
Very fine new Longitudinal Sections of Te:th of 
Dilphin, Cat, Sawfish, Lion, Shark, Pig, 
Crocodile, Pikefish, Sheep, Hare each o 
Decomposed Glass from Pompeii, Opaque eo © 
British Weevil, entire, Opaque ove eo m2 
Antherid‘a and Archegonia of Moss (Sphagnum), 
mcunted separately on one slide exe coe 
Chlorophyll in leaf of Moss (/nium), very fine ... 0 
Group of about 150 Diatoms from Corsica, on one 
slide, new and very choice oe eee oe 
Type slide of 49 different Diatomacez from Santa 
Monica ovo oe ove eee ose eve 
Set of 12 selected Test Objects, suitable for all 
| powers, incase «ss ae on “ 
| Bacillus of Asiatic Cholera (Koch's) ose oni 
Olivine Magma-basalt from Norham, N.B., for 
Polariscope .. eve oo ove oe oe 
Very perfect Section through entire‘Eye of Dragon 
Fiy (Libellula vulgaris)... oe ove whe 


o 


o 


o 


I 
o 


o 


°o 2 
Ditto, Garden Spider ... se wera oo O 2 
Section of Lamprey. through Ovaries, Kidneys, &c. 0 1 
Phantom Shrimp (Cafred/a linearis) ove no 8 
Any of the above Objects sent by return on receipt of 
remittance for price. 


Crassirigp List, representing a Stock of 40,000 First- 
class Objects sent post free on application. 


M ICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICKOSCOPE issuitable forinvestigations 
with the highest powers. The quality and workman- 
ship are the finest possible, and it is unequalled for 
stabilityand convenience of Manipulation by any other 
medium size or Student’s Instrument. Price from 
4455. 

WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every Mechanical Convenience with the ut- 
most Precision in all the Working parts and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicate nature, Pe 

WATSON & SON’S perfected form of FINE ADJUST- 
MENT, giving the greatest delicacy of m»tion,with- 
out lateral movement, is fitted to all theirinstruments. 





Full Illustrated Catalogue of Microscopes and Appa- 
vratus sent Post free on application to ~ 


W. WATSON & SONS, 


Opticians to H.M. Government, 
313, HIGH HOLBORN, LONDON, W.C. 
AND 
78 Swanston Street, Melbourne, Australia. 


Awaraed 3 Medals at Chicago, 1893, the highest cbtained 
by’an Optician, and 3x Gold and other Mecals at Inter- 
national Exhibitions for Excellence « f Maufactures. 


& d. 
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Medals Awarded to the Firm. 
BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 


Pure 
Concentrated 
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FRY 
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